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Triumph on Everest 


I. Siege and Assault 


By Beicanier Sr Jown Hint, ¢..e., 0.s.0. 


Leader of the British Everest: Expedition 


IKE men in @ nightmare of slow motion, 
leaden-footed, we moved up the steep, 
snow-filled gully, gasping, fighting for 

air. [ would halt, rest for a minute, stavver 
upward vight paces or nine, hang upon my 
ice ox until breath and life and the will to 
to on returned, then stumble another halt- 
dowen steps to take in rope far Da Nameyal, 

Stouthearted as any Sherpa, Da Nameyal 

was silent but nearly spent, Carrving 45- 
pound loads, we hod topped 27,000 feet, above 
Everest’s South Cal, bopeful of placing a camp 
on the snow shoulder tor Hillary and Tenzing 
to use on the expedition’s second and ultimate 
acon talt 


Near the Limit of Endurance 
Tom Sourdillon and Chorles Evans had 
pressed! on ahene of us into the mist, charged 
with making the first bid for the stummilt, 
But T could read in my Sherpa's drawn ‘face 


ond in the tortured laboring af my own lines 


that we bad nearly reached our limit, Twas 
too dazed to know it at the time, but a block- 
ave In my psygen sebowas drastically cutting 
dawn my supply of air. 

For o few hundred feet more we continued 
the ascent, passing the tattered skeleton of 
the last tent the Swiss had pitched here the 
year before. ‘Then, on a tiny shelf about 
27,350 feet, barely large enough to sit on, we 
stopped, Into a netch on the Southenst Ridge 
we tucked the supplies we had borne: a tent. 
food, kerosene, candle, matches, and our own 


oxygen bottles, and built o tiny cairn to mark 
the place. 

Before we turned back, Tlooked out through 
the broken sea of clouds now swirling in 
arninst us and found myself wondering, tke 
muiny an Everester before me, what force 
could possibly have brought me, coli, ex- 
hausted, and bemused from lack of oxygen, 
to this barren perch on the highest ancl most 
inhospitable mountain ty the word. 


Everest: Always Before Inviolate 


A long story, and not merely mine. It in- 
volves the fate and fortunes of many gallant 
mountainters, and it really begins, [ think, 
not in London nor at Evenest's hase, but in the 
far-off. cloud-apped Tibetan city of Lhasn, 
Here, one winter mornin, in the Inner En- 
closure of the Jewel Park, the Dalai Lama of 
Titet, handed the British political agent a 
precious document. Tt was only an unsigned 
strip af paper, but an it Sir Charles Bell 
could read: 

“To the west of the Five Treasuries of 
Great Snow Mount in the jurisdiction of 


The National Geographic Socieiy here records in 
oficial pounial the seccesstul ascent of earth's hih- 
est mountain, through the cooperation of the Royal 
teopriphical Society anil the Alpine Chih of Grea 
Brituin and E. f. Dutton & Company aed Modder & 
Stouchton, mapectivels publiehers of the American 
and firttizh book editions, Tae Conguent of Eperri 
a Phe eee of Avereat, by Hrigading Sir. Jotn 
Hunt.and Si7 Edmund! Hillary. Phe Pieters of Etier- 
a by the same publishers will appear soon—The 

APT, 
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Jute Above a Monastery 


in tie Toepeacet LTTE TMERE the 
Abbot of Thavtichoche serterl but 
tered Tileetun feo to mocmbeers of thee 
rapidition afd wouter thn of the 
ALominahle Saowman 

This dabheadl crentutr, whos sup 
posit ipotprinis have often been 
nhotograpiied in the bigh Himalayan 
jecticidls, wos pictured ty the abbot az 
S$ feet till aml covered with reddish 
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. The National Geographic Magazine 


Until May, 1954, Everest, towering 29,002 
feet astride the border of Nepal and. Tibet, 
stood inviolate, Seven British climbers, one 
Sherpa, anc a Swiss had strugeled wp its 
slopes of ice and rock to within 1,000 fret 
of the summit, Of this valiant band, two— 
George Léetgh-Mallory and Andrew Irvine— 
hod in 1924 yantshed forever into the mists 
along the Northeast Ridge, ascemling no man 
knows how high before they died (page 15). 


Above 20,000 Feet Climbers Deteriorate 


What manner of mountain te thie which for 
do many veors so eusily shrugged off all 
assaults and claimed the lives of at least 16 
ment 
Other peaks demand more actual climbing, 
Alaska's Mount McKinley, for example, teas- 
ures £9,000 feet from its lowland base, while 
Everest rises only about 12,000 above the 
17,000-foot ‘Tibetan plateau.* Wimolayan 
winds are fierce, but the Scottish Highlands, 
hattered by the North Atlantic’s hurricanes, 
endure gales 2& terrible. Everest's crags and 
crevasses test any man’s ability. but half a 
dozen Alpine peaks offer technical problems 
of greater severity. Everest can chill a man 
to the marrow with summer temperatures 
down to —40° F. at night: vet on the Green- 
land icecap and elsewhere explorers have lived 
through colt worse by 30 or 40 degrees, 

What makes Everest murderous is the fact 
that its cold, its -wind, and its climbing diffi- 
culties converge upon the mountaineer at alti- 
tudes which have already robbed him of re- 
sistance. At 28.00%) feet a given volume of 
air breathed contains only a third as mach 
axyren as at sea level, On the ground, even 
if a man were exercising violently, his lungs 
would need but 50 liters of air per minute. 
Near Everest’s simoniit he straggles to suck in 
as much as 200 liters. Since he inhales his air 
cold and dry and exhales it warm and moist, 
the stress on his parched lunes and respiratory 
passages becomes appalling, 

Heart and Lunds Adjust to Added Strain 

Exposed suddenly to the low atmospheric 
pressure of Everest’s upper ridges, the average 
climber would slump unconscious within five 
to ten minutes, and eventually cie, Allowed 
to acclimatize himself for a month or so by re- 
peated forays into the 15,000- to 20,000-foot 
ranges, the sure climber’s body will acapt ‘to 
survive. His bone marrow, which manufac- 
tures oxygen-carrying red corpuscles, will raise 


its sea-level count of some five million red 
corpuscles per cubic millimeter to about, eight 
million. His heart muscles will adjust to the 
new strain put upon them, His lungs will be- 
come more used tu rapid-fire respiration, 

Yet for even the best acclimatized moun- 
tainéer, and men differ sharply in their ability 
lo acclimatize, Everest offers only slow de- 
terioration, Above 25,000 feet the climber’s 
heavy legs seem riveted to the grownd, his 
pulse races, hie vishon blurs, his ite ax sags 
in his hand like o cowbar. To scoop up snow 
In a pean for melting looms as a monumental 
undertaking, In the words of a Himalayan 
veteran, Frank Smythe: “On Everest it ts 
an effurt to cook, an effort to talk, an effort 
to think, almost too moch of an effort to live,” 

Ii, nevertheless, there were an “open sea- 
son” upon Everest the year round, some ex- 
pedition hatdier or luckier than the rest would 
long since have stumbled te the top. 


Nlonsoon and Winter Defend the Summit 


The mountain’s subtlest defense is the pro- 
hibition it places upon climbing it at all except 
during a few unpredictable days in late spring, 
between the lulling of the northwest wind's 
gales and the arrival of the snow-laden mon- 
soon, and for a brief spell in the autumn, 

In winter the pénsk's flunks may lie in- 
vitingly bare of snow, but the wind which 
has scoured them clean is too brutal for 
mortal men to face. In summer the great 
snows deposited by the monsoon, Iving high 
above the evaporation line, rarely pack down 
into dependable slopes: to fowoder across 
such powdery drifts is to invite at the least 
exhaustion, at worst a fatal slip or the deto- 
nation of a suffecating avalanche, 

Why, then, do men pit their frail resources 
against a citadel so well protected? Mallory 
had his classic answer: “Because it is there,” 
But there is another reason, rooted fast in 
the sheer, stubbom tenacity of man, Capt. 
Geofirey Broce. of the 6th Gurkha Rifles, 
stopped in his trucks at 27,235 feet by a tech- 
nical fault in his oxyzen apparatus, was res- 
cued in a critical condition by his compan- 
ion, George Finch. He paused to shout up at 
the summit before he turned back: “Just you 
wait, old thing, you'll be for it sean!" 

As for those of we who set forth against 

(Comtinued on pore 17) 
“See “Mount McKinwy Conquered by New Route,” 


by Bradford Washburn, Naviowa. Cioowarnc Mada 
gmve, August, 1924, 
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VIEW FROM WEST 
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Lhotee 37890 feet 


CAMP Vill, 25,800 feet. Pitched 
May 24 by Hunt, Bourdilion, and 
Evars, (? Sherpas reached here, 
six of them twice, packing 500 
pounds of supplies. 
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EVEREST S 29.002 feet attained 


by Hillary and Tenzing, (1:30 4.m., 
May 29, 1953. 
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SOUTH PEAK, 29700 feet. Reached 
by Evans and Bourdilion, May 26, then 


ae aan’ dighest climb. 






CAMP IX, 27900 feet. Lowe, Gregory and 
Ang Nyima left Hilfary and Tenzing here, 


27.350 feet. Hunt and Da 
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Dee from Camp for 
swictorious summit team. 
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Route up Everest’s 
Southweet Plank 
Follows o River of Tee 


Bverest's massive timer fuor- 
tress, ekrted by a (romen mat, 
Oefermils tselt woth thee deadly 
Weponm: altihide, weather, atl 
Pe rricery, 

Lira 0 ian, umercimaticed 
i) slerh of any omygen aup- 
my, won this 29,002-Lont sim- 
mit, anil he will betame uncon- 
eopous within 10 minutes, ras 
ing for breath in thin, bitter ale 
that contivins. less thane thire 
ths traced iver 2 o1 sen level. 
Rive Climbers who have: uncus- 
tomed thelr bodies ta such 
beithts by repeated forays ahows 
TODO feel cannot long remain 
there, Sean muatles, nerves, 
and the mined itvell betio shuvnrply 
fn delerinridé 

Bone-chilling as Everest's 
epting temperiturcs can be, they 
would not be so lethal without 
Lhe winedl, Ch ctill) chavs -thodet- 
Woven fonts andl arctic clothing 





can kweepa rn Waitth even ot 
—ii F. But when tent-ral- 
tint gusts shriek over the ricires, 
Climbers low brat and cnersy 
ropbelly, with fresibhie an ever- 
Brisent Menace. 

For only a few weeks each 
veur is Everest climbable at all 
The Winds of winter would stop 
ory mp lita dead in tts tracks 
SnMer s nionmoin blankets the 
Mmmimniam wiih dritts ant to alin 
and emother the most daunticv 
wtiwck. Only din the brief, wnci- 
petlahle interns of lite spring 
miocl fall chives Fvered clirtrpe it's 
rd a fraction 

Ruute of Hunt's purty ran 
Hone Rhum Glacier, beginnine 
At bower center, accu the lend 
inte the Ahumbu Icefall, through 
Ehe birh valley of the Western 
Cwm, op thesnew-muontled ince 
of Lhotse, ant gcroas fo the 
Sully Cal 

George Leieh-Mallory areal 
Andrew irvine, strugeline lone 
the Northesst Rider, vanished 
inte The mists at -+ on their fatal 
ipumst al the sume\nit ba jos4 

Sot Til aime vrare liter wos 
the first alr view of the prok 
obtained story ot this “Aerial 
Congurcst of Everest” was te- 
later] ta National Geographic 
Society meémlstry In the Asriat, 
1035 (ue of the NATAL 
Grooxarmc Manager by Lt. 
Col. L.-V.-S. Blacker, 0.8.E. 
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Thumbpririts Lol as 
Recerpts om Pavol 
at Thyangtoche 

An cEpert saacr amd ciumber 
[rom boyhood, John dunt (bei) 
Wor the Sword of Henge at 
Sanchurat, England's Weusl 
Point, and ¢lected @ militar 
career. During World War Il he 
momererucebecd the Tith Taalian. in- 
fantry Arligace in Italy, earning 
the .5:0, for collantry. He wa 
helping to plain Allied maneuvers 
In Germany to the {all of P52 
when the Joint Himalayan 
Commitice selected him, at the 
dee 42, to bead Hrrtam’s 
major power Everest expec 
Lptire 

Atichael Wettmarell «howe W 
Porter were tO place fos “syrmi— 
tire on the expeditions ledger 
Mm Hunt counts of wands o 
Sipales: aohes and stlhyer rapes. 
Releneed at the mittiasiery, i 
bf the expeditions porters: re- 


turmed to Resimoodo 





Triumph on Everest \7 


Everest in 1953, T think we-shaored a sense 
both of high adventure and of fellowship with 
All those whe had done battle with this moun- 
tain before and who had passed on to us, with 
open hands, the heritage of their experience. 


Tt was net glory we sought, unless it be the: 


common glory af man's triumph over Nature 
—aind over his own limitations. Mallory, 
ngain, spoke the final werd on the conquest 
of mountains: “Have we vanquished an 
enemy? None but oursélves.” 

The telegram inviting me te lead the British 
expedition to Everest reached me on Septem- 
ber 11, 1952. when J was deeply enmeshed in 
plans for Altiee) military mancuvers in Ger- 
many. Nearly a month eiapsel before | could 
extricate myself and report in London to the 
Joint Himalayan Committee of the Alpine 
Club and the Royal Geographical Society, 

This committee, formed in 1919, had tnt 
out all previous Britth expectitions to Everest, 
including Eric Shipton’s reconnaissance group 
im 2951 and n training team to Cho Oyu 
the next year. It had raised funds, obtained 
political sanction for the expeditions, ob- 
tained scientific help on a large scale from 
the Medical Research Council, the Rayal So- 
ciety, and other bodies, and set in motion 
many other projects, 


lren Gurtatn Closes Tibetan Approach 


Our plan, in its main outlines, was clear. 
The northern approaches to Everest via Tibet, 
used by all previous British attempts ot the 
summit, were now closed to us by the Iron 
Curtain of the East. Nepal, however, ending 
its long ban on European entry, hod in 1949 
opencd up to ws the little-known southern 
aspect of the mountain (map, page 11), 

This side had never been considered promis- 
ing. It candemns the introder to climbing 
up the long Khumbu Glacier, surmounting 
its fantasthe 2,000-foot, crevasse-riven icefall, 
traversing the abrupt ice slopes of Lhotse to 
Everest s South Col, and only then—astill 3,2 
feet below the summit—beginning the: final 
assault, Mallory, haying gazed upon this 
fraven cataract from the north in F921, de- 
acrid it as “one of the most awful and 
utterly forbidding scenes ever observed by 
rman” and called it quite unclimbable. 

But Shipten and his men had hacked their 
way to the top af the icefall in 1951. The 
Swiss team had penetrated it again in 1952, 
emerged in that strange freak of Nature. the 
hidden valley called the Western Cwm, cut 


a route to the South Col, and very nearly 
achieved the summit itself, 

We were convinced that, in mountaineer’s 
jargon, the Nepalese approach “would go," 
Accordingly, in the crowded winter werks 
before oor departure for India, we set about 
the selection and equipping of our party with 
as much confidence as any Everest expedition 
can muster. 


Choosing Men to Match the Mountain 


My first concern was men. IT was looking 
for climbers between 25 and 40 years of age 
who combined stamina, Himalayan experience, 
and a quite unusual endowment of seltlessness 
and patience. From an embarrassing wealth 
of applicants, | chose finally these com- 
pans: 

Chatles Evans, an imperturbable 33-¢ear- 
old surgeon who had gone to Annapurna with 
the Tilman team in 1950 and to Cho Oyu 
with Shipton in 1952: Tom Bourdillon, o 
hefty physicist of 28 who had already made 
a dazeling record as an Alpinist before he 
tackled the Hitmalavas; Alfred Gregory, 34, 
the thin) but wiry director of a Blackpool 
travel avency, who had proved on Cho Oyu 
his ability to aceclimatize, despite his years. 

Other members included Charles: Wylie 
from the Prigade of Gurkhas, a 32-year-old 
oificer who had survived three years in a Japa- 
nese prison camp and had climbed widely in 
the Alps and in Garhwol; Michael Westma- 
cott, 27, an ex-president of the Oxford Uni- 
versity Mountaineering Club; George Band, 
matute bevaned his 23 years, who at Cam- 
bridge had also been president of his univer- 
sity’s ‘climbing club; and Wilfrid Novee, 34- 
year-old schoolmaster, author; Alpinist, and 
wartime instructor for the Royal Air Force in 
mountiin craft th Kashmir. 

Michael Ward, 27, would be our doctor 
and a reserve climber we could count on (it 
was be who had first suevested the 1951 
Tecmmnaissance of Everest’s south finnk), 


Hillery Had Impresstve Reeord 


Last, but obviously not least, were our New 
Zenland members: Edmund Hillary, the lanky, 
dynamic, 35-year-old beekeeper from. Auck- 
land who had so impressed his fellow climbers 
on the 195) and "52 trips into the Himalayas; 
and George Lowe, 28, a schoolteacher from 
Hastings with a great reputation for ice 
technique (page 33). 

To this group we eventually added four 
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others: Griftith Pugh, expert in high-altitude 
physielogy and a crack skier: Tom Stobart, 
i cameraman who had accompanied other 
expeditions to the Antarctic, Africu, and the 
Himalayas; James Morris, representing the 
London Tienes; and—when we met hin later 
in Katmandu—Sirdar Tensing Norkey (page 
16), the mtrepid Sherpa who had gone to 
about 28,000 feet the spring before with the 
great Swiss guide, Raymond Lambert, 


Oxygen Sers—Closed Circuits vs. Open 


Second only in importance to the quality 
of cur men would be that of our equipiment— 
especially our oxygen sets, Many mountain- 
eers contend! that Everest.can be climbed with- 
oul such breathing apparatuses, Perhaps it 
can. Certainly Norton in 1924, and Wager, 
Harris, and Smythe in 1933, strugeled to more 
than 28,000 feet on their own lung power and 
felt they could have gone higher if they had 
had more hours of daylight left and a-greater 
reserve Of strength, But the problem of Ever- 
est lies just there—in getting high enough fast 


enough, meanwhile conserving the energy nec- 


essary to make the final effort. 

The mountain, we felt, would be sufficiently 
lethal, with or without the use of oxygen, to 
catisty the sporting instincts of the most 
demanding. Our greater concern was whether 
we could devise oxygen sets that would be 
truly eMicient. Earher models, weighing more 
than 40 pounds, had cost climbers as much 
in the fatigue of carrying them as they had 
contributed in easier breathing. 

We settled finally upon two types, The 
first, upon which we were mainly to rely, 
operated on the open-circuit principle: bot- 
tles on the climber’s hack feed oxygen to his 
fuce mask, where it is mixed with outside 
wir, breathed, exhaled, and lost, 

Using the closed-circuit system, the climber 
inhales 1O0-percent oxygen from a breathing 
bag. Exhaled, his breath returns to the bag 


through a soda-lime canister, which removes 


the carbon dioxide. The obvious advantage 
Of this mochanism is that it can make a given 
supply of oxygen last much longer, but the set 
is heavy, its breathing valves tend to freeze 
When HeEW GUNIsters are inserted, these canis- 
ters are easily damaged, and, at low altitudes, 
the whole apparatus generates far too much 
heat. 

Both sets, even after our harassed tech- 
nicians had slaved over them, still weighed 
tore than | cared to contemplate, With two 


cylinders of oxygen, the open-circuit mixlel 
weighed 28%) pounds: the closed-circuit type 
with one bottle and one canister, viving about 
the same number of hours’ supply of oxygen, 
weighed 35 pounds. 

For our tents we adopted a new cotton- 
hvlon weave. As wind-tunnel tests proved, 
this light, tough fabric could withstand gales 
ip to TOO miles per hour. 

Nylon-covered sleeping bags had both inner 
und suter bags of down, yet weighed only 
phuwt nine pounds, 

Special aluminum jackets attached to our 
primus und butane-gas cookers promised to 
shield them {rom gusts that can blow out the 
flame and to conserve their heat—a very 
important function at high, dry altitudes 
where men get so parched but snow takes 
so long to melt.on the stove. 

Footwear was a problem in itself. In the 
Himalayas the slightest moisture from per- 
spiration of from snow causes ordinary moun- 
tainecring boots to freege us if they had been 
cast in bronze. All tow well we could remem- 
ber Maurice Herzog and the agony he suffered 
from iftrostbhitien, gangrenous feet after his 
ascent of Annapurna in 1930. 

So we designed two types af boots, The first 
were light and close fitting for tricky climbing 
on the icefall and fn the Western Cwm, The 
special boots for high-altitude climbing con- 
tained on insulating filler of kapok between 
a laver of thin glacé kid with an outer water- 
prool cover and an inner waterproof lining: 
soles were made of airy, microcellylar rubber, 
Weight of this beavier pair: about 4 pounds, 
4 ounces (page 34). 

Climbers (Choose Their Favorite Foods 

Food and drink... . Here we hoped to strike 
a middle course between some earlier experi- 
tlons, which had offered truffled quail and 
champagne, and the uwscetic Maurice Wilson, 
who in 1934 decided to tackle Everest alone 
on a few handfuls of rice—and died in the 
attempt. 

At very high altitudes men look with pro- 
found loathing upon food they would have 
devoured with relish at base camp, and their 
consumption of liquids goes up to 5 and more 
pintsadiy. In each vacuum-packed beverage 
box we supplicd enough powdered milk, tea, 
coffee, and cocoa to quench the thirst of 28 
men for one day. 

We had each of our climbers select the 

(Comtomed on page 20) 
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lee Huystack, Menacing Camp IM, 
Oblidingly Remained Upright During Assault 

Climbers dozing in these tents hallway wp the ieefall would stir on- 
enaily us strelyes of the glacier ahead collapsed with a dull “wumph” and 
iviluvches pluneed down the cliffs, mating Lhe subway train4. Cracks 
even appeared in the ice uneler the tents one night—aiter which. Sherpas 
bringing toads up from Bose Camp prefer! to ship this way bhition and 
push on to Comp TTL 

Noice pinnacles aoch as: this fell on the party, but severnl crashed 
seross the trick only a few minutes after supply. ferries hod prased. 

Amateur strategists in London Karl suegeeted varione devices for gel- 
ting supplies up Everest with bess eHort, Ce was to Inyo ar ieee tga 
the cwm, with occasional spizols at which climbers Goold imbibe pure 
oxveen. Another called for firing oxygen bottles ahead by means of 
licee mortars. A third would have had the climters supported thy m- 
Hividual bolkoons, their feet Wehtly brushing. the snow Tn the end, 
Hunt's men found no eobetiiute for shetging up the mountain with pocks 
on their bucks, 


+ Ready to tackle the foot of the icefall, about 20 minutes climb freon 
Rae Camp, Sherpas strap on their crampona, the spiked climbing irons 
that mountalnecrs use for better traction an ice (jeige 16). Alumingin 
pack frames wre British Army type, welzh less than a pound. Sherpas 
on thit low-lewel ferry usually carried 43 pounds. 


Above: Fixed rope ladder leads op o 45-foot- ice cliff to Camp HI, at 
the top of the icefall, Without this statrcase, Sherpas would hove bern 
forced to wedge their way up the dangerous lee ‘crock af fight. only 
other route to the platemo above. 
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Triumph on Everest 29 


particular items he felt sure be would Like 
to eat even at 23,000 feet, and these we 
packed in “luxury beses," Our netion was 
that assault parties could then discard some 
of their standard rations before a big climb 
and substitute delicacies of their own choice. 

In the little time we could salvage from 
these quartermaster operitions, we indulged 
ourselves in some practice climbs in Wales and 


in the Alps, portly to test our new equipment” 


and rations, partly to let. our new team get to 
knew one another “on the rope,” and partly, 
of course, to stretch our muscles and clear the 
fog of Londen from our lings, 





ress. Rehearsal in the Alps 


For four days, in fact, some of ws camped at 
11.340 feet on the crest. of the Jungfraujoch, 
ry inte evil Vahious bovits, tents, sleeping bags, 
stoves, clothes, ancl meals, while the thermam- 


eter skidded to —4° F. and a blizzard whipped 


snow off the peaks ond flung it at us like 
hirdshot, | 

After this boisterous reception-—a faint 
fUretaste of what awaited us in the Himalayas 
—it was with mixed feelings that I read. a 
telegram telling me of the Swiks expeditions 
decision to withdraw from Everest after two 
gallant attempts. It was our turn now, Where 
climbers as brilliant as Chevalley andl Larmibert 
had failed, could we succeed? We had reason 
to wonder, 

Three months later we assembled in Kat. 
mandu, capital city of Nepal. The intervening 
weeks had been filled with more last-minute 
crises, midnight conferences, interviews, lec- 
tures, television and rauclio appearances, inven- 
tories; and travel arrangements than [ have 
either lime or temper fo relate. 

Most of our party went out to India by 
ship; a few like myself, delaved by business 
or illness, flew, AT of us. 1] think, were 
equally relieved when, on Mirch [0 and 11, 
aur porters (weighed down by the tons of 


© Porters Give Snow-lipped 
Crevesse a Wide Berth 


John Hunt, leading a rroonmatssance team up the 
Western Cwm, foond thie route blocked by w lung 
O0-foot—steep crack, tom wide bo spa with peoles eo 
aluminum ladder, Anxhoisgl Ie skirted ite der, 
aware that 1 he foun ne way wero, o daneerous 
travers under the avalanche-trigaeredt cliffs of Nuptse 
Gheod wild be necessary. ‘Luckily, just abort ol the 
mountuin’s foot, be diseevered a snow liricdlee ebb 
modih toosaipport mb clinker s wernt, 
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supplies we had brought wp hy rail, truck. 
and overhead ropeway) filed cut across the 
ween and tidy Valley of Nepal for the long 
trek to Thyongboche, our first Base Camp. 

Our route cut squarely across the Hitna- 
lnvan watershed, plunging us inte deep valleys. 
cattying us over foaming torrents anid swift- 
flowing rivers junc up the far hilisides (pages 
5,5, 7,4nd 9). This was big country, warm 
and welcoming. Along the track we passed! 
Nepalese girls ajingle with earrings, glass 
bangles, and necklaces of crimson beads, Their 
Witle-grinning men were ¢lose-cropped and 
scantily attired. On the ridges we trod a 
cirpet of mauve primulas, and in the forests 
the heavy-scented white magnolia Iblossoms 
lay like fallen snow, ) 

Fhicketing in and out above the gnarled, 
full-fllowered rhododendrons darted gay sun- 
birds, ilycatchers, scarlet minivets, green- 
backed and redheaded titmice, Up on the 
steep slopes, laboriously terraced, hayricks 
Planted in the branches: of trees drew our 
astonished planes. 

These were enchanted days, bricht with the 
promise of adventure and free from the ex- 
asperation of the winter's paperwork, We ate 
heartily and with what Everester Bill Tilman 
used to call “vhoeged greed.” For on the top- 
most heights far ahead of us we could each 
anticipate w rapid oss of weight. 


Sixth Everest Expedition for Tenxing 

As we strolled along, | was able at my 
leisure to better acquainted with our 
Sherpas—and especially with their renowned 
leader, Tenzing Norkey. Lighthearted, simple 
in manner, but with an evichent. authority, 
Tenzing: impressed me at once, 

Few men had seen more of the world’s 
highest mountain, Ohirs was the sixth Everest 
expedition he had joined: the first had been 
in 1933 when he served asa 21-year-old porter, 
His great exploit of reaching the Southeast 
Ridge in 1952 with Lambert had, we feared, 
undermined his health, and he himself had 
written me that be coukl probably serve only 
as feras the icefall, Yet now, to my delight, 
he seemed not cnly iit but frisky, 

His fellow Sherpas from Darjeeling were a 
colorful fot, clad in-green berets, blue skiing 
taps, halachivas, vivid sweaters, and rather 
large boots; Thondup, the cook, wus there; 

* See “Peerless Nepal—aA Naturnlist's Parailise,” ly 
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Sherpas Demonstrate Proper Technique m Crossing a 


During the eiirivy days of the ioclall hit, one 
torned dele with fochi hal iw LPs, 

hy Byam, be riturncd sail to kitchen duties 
etn, an) bir-meuntains are stern teachers,” 


Kerken with his prineiighter ‘3 face: Wizened 
pig-tailed Da Tensing; jaunty Annuily, sol- 
emi Ang Nameyval: my companion on the 
South Col, Da Nameval: husky, joculor 
Pasane Mhutar II: littl (aompo: and a score 
af others—vocl men all [prege 49), 

Fifteen cavs outal KRatmanda we climbed 


the lost ridge overlooking the village ol 
Samche Hagar, There ahe acd of us, over- 
whelming the horizen, loomed suddenly the 


Its peak swept ulnast 
bare of snow, ty, seeing it for the first 
tin from the north, bad called it “sa 
tigious white fang excrescent from the jaw 
of the work.” Wind-whipped, the fang was 
now black. But it was no less awesome 
Fron Nameche Basar we Siebel With eVver- 
Increasing exhilaration to the 
T nuaenificent 
rrindstand ever proviced for mountain scer- 
ery 
Here, mn 


salid mass of Everest, 
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a grassy 13,500-foot alp where 


YounE cook's 
nail plummeted Inia the crevasse: 
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Hailed aut “Tike & clea) seal’ 
Tilman once said: “We tive und 


yaks grazed, we pitched camp {puge 15). We 
had much Vel aguin and again we 
lacked up trom our tasks, transfixed by the 
majesty, the sheer icy splendor of the peaks 
that rose ground us: the Everest group; Ama 
Dablum, whose crac makes the 
\latterhorn look tame: the spires at 
Ratnctegrn atl Thameerku, Hutedt; 
Rwingde s long and loftw barrier. 
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Abbot Tells of Abominable Snowman 


Paying aff most of our carriers we sorted 
oul our moyjnthin ear to the 
Sherpas. and called upon the local abbot, who 
eniertatied ws with wn account of an Abomi- 
nable Snowman—five feet high and covered 
with reddish hair—which had wandered across 
the munastery grounds & few Vears behore are 
been driven off by lowd blowing of hors ond 
conch shells. J] promised to keep 
lookout for one of these “Vetis,” as the Tihet- 
ant call them, a4 we proceeded to Everest, 
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Our more serious business In Thyangboche 
was ou three-weeks’ period of ncclimatization 
and practice with our oxygen sets. Up beside 
the Nuptse Glacier, on the Mera La, and in 
the Chola Valley we set up small camps from 
which, in high spirits, we surmounted without 
mishap: a gondly number of 19,000- anil 
20,.000-foot peaks (pate 13). Tenaing and 
Wylie trained an elite group of the Sherpas in 
oxygen use, while Tom Bourdillon and 1 gave 
lessons in fee work among the stracs (pin- 
hackes) of near-by glaciers. 

Up the Growling, Shifting Icefall 

By April 14 we were teady for our first 
reconhiissance of the Khombu Ieefall (page 
22). Up through the odd, lunar landscape 
af the great glacier went a 50-man party of 
Sherpas, coolies, and climbers, led by Ed 
Hillary, to establish o camp close ta the Lhe 
La (pass). Though plagied by sickness and 
the onset of snowfalls each afternoon, they 
managed in three grim dave ta hack out an 
incredible route past rickety foe lowers, over 
gaping blue crevasses, and up sheer glazed 
pitches halfway to. the gate of the Western 
(Cwm itself. 

The names we gave the more appalling 
jassiges along this course suggest same of 
their charms: “Mike's Horror,” a roped stair- 
case hung by Michael Westmacett up the side 
of a chasm: “Hillary's Horror,” a series of 
steps and handholds which Fd had cut above 
an aching void; “Hell-fire Alley,” a section of 
shattered and still-shifting ice blocks; “Atom- 
bomb Area,” where with o dull “wumph” ice 
bridges we had used during the day would 
collapse avernight, 

James Mortis described the icefall vividly 
when he sail i, was ike a squashed meringue, 
only, of course, rather bigger, and men are 
just insects in it; very smuill insects, Jost in the 
cream und the cromtile,” Climbingit, be sid, 
was “like going up the kitchen stairs for three 
or four miles at a go, Loree steps at atime anil 
carnving the baby.” 

Every tip. offered adosen opportimities to 
take a tumble inte o crevasse (pages 30 and 
31). Some of our Sherpas, indeed, became 
quite adept at discovering hidden chasms the 
hard way. Tubby lithe Topkie had a par- 
ticular genius for sudden disappearances 
through the snow. 

Pusting on through the upper reaches. of 
the icefall, via an unpleasant rumbling alley 
called “The Nutcracker,” we came out upon 


the comparatively open plateau of the cwm 
and settled! upon a site for Camp Il] (page 
26). The icefall route, we decided, woukd 
never be a populur.and attractive boulevard: 
in fact, daily snowstorms, avalanches, and 
upheavals of the glacier would constantly alter 
its pattern and expose mew perils. Hut Hasi- 
cally itowas negotiable. 

Accordingly, on the evening of April 22, 
as we munched our supper in the big mess 
tent at Base Comp, T outlined the stock-ptling 
plano en which our hope: of putting two men 
on Everest’s summit wholly depended. 

Stripped to its essence, this plan called for 
transporting three tons of supplies via Camp 
LI? at the top of the icefall te our ailvance 
base at Camp TV, high up in the cwm. From 
here would begin the ctucial carry past Camp 
V. up Lhotse’s ¢lacier to Camps VI and VI. 
and the lone traverse gcross-the face to Camp 
VIN on the South Col—an altitude of 25,800 


feet. 
The Buildup Begins 


In the erveling weeks that followed, o 
wandering Yell, or Abominable Snowman, 
perched invisibly on ane of Everest’s crags, 
would have seen at kind of logistical Jacob's 
Ladder in action, with angelic Sherpas and 
British climbers tolling endlesly up and 
down the mountain, passing ani] repassing 
each other ancl getting—so jt would seen— 
nowhere, But litthe by little the loads went 
up (page 37). 

Sun temperatures of 156° F. baked beth 
ewm wl icefall in the mornings, drugeing 
even the keenest with “glacier lessitude.” Tn 
the afternoons, snow would wipe out the day's 
track and leave drifts for men to flewnder in 
up to their waists, At night, cold of —2° F. 
would erip the comps, and our <loep wold be 
punctuated by the roar of ice breaking loose 
from the cliffs of the Lho La. 

Rough work, Butot humorless, Michael 
Ward helped see to that, Dubbed the 
“Witch Doctor,” he was tireless In dispensing 
his two pet prescriptions. First, “You ll feel 
better when vou get lower down": and second, 
“Here, ity these; they're no good,” 

The first teconnaissinee team we sent up 
to Camp [V traveled in relative luxury (that 
is, without packs) and was promptly chris- 
tener! the “White Elephant Party,” There- 
after, whenever another pioneering group set 
out, Ward would send it on its way with a 
heat af Jaughter and the cry: “Well, there 


Lowe's Aroadcast to Base 
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Hunt Serves as Guinea Pit for Physiologist Puvh at 2120) Feet 
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foes undother White Elephant, trumpeting up which now became cur new acvance base 
the Western (wm Three days later Nover and Animal pioneered 

The carrier operations of the high-level the traverse in brilliant fashion, right over the 
teams were spectacular ino themselves, As Geneva Spur-to the col iteeli 


wane lw are tie COT were force down 


a a os L _ . — es 1s Le ba 
t ogekness Georee Lowe, tn wn astonishime 


Forging the Lost Link to the Col 


display of endurance, spent 1] c's: above WES? ovortine, at S:30. we watched trom 


75.000 fert cirecting the construction of a the Cwm ne Millary, Tenzing, Wylie, and 14 
rotite up the Lhitse Pace (page 38). Despite Sherpos—dot= on the dazzling face of Lhotee 
baaet 





lizzareds, cold, the insides effects of altitude —nwved slowly out from behind the ice pin- 

and o wild west wind, Lowe (joined of dif- noche that sheltered Camp V1l and beran then 

ferent stages by Ang Avima, Michael] Ward, painful, almost imperceptible ascent 

and Wilfrid Soyce) pushed a track almost bo A long day. ‘fost of them had managed 

thie start af the traverse to -=ruttch only a mie Of tea antl some ceren 
His achievement réacter! wa for the crucial before starting out, and when they had 

lift to the South Col, By Mav 18 we had dumped their vital stores at the South Col, 


completed the last low-level carry to Camp TV, they had still before them the race back down 


Triumph on Everest 35 


the traverse, The last strageler stumbled 
into Camp WIT at duz&k—10'4 hours after 
they bacl left it. 

Next problem: to bring up the two assmult 
parties, in tandem, Ac we hod determined 
weeks before, Bourdillon und Evans would 
lead off, equipped with the closed-circuit 
oxygen sete they had experimented with so 
long (pase 42), Hillary and Tenzing— 
who had proved a very strong pair of climb 
ers—would comprise the second wave of mt- 
tack, using the open-circuit gear (page 44), 
Each mssiult party would be backed up by 
a close-support Team. 

On the moming of May 24 T-went up to 
the South Col with team one, plus Da Nam- 
gral ond Balu. I -shall not quickly forget our 
first camp there, Tt wos late when we topped 
the Geneva Spor and clambered down onto 
the desolate col, a wide, wind-scourged ridge 
of stones encased in bluish ice (page 47). | 
had exhausted my oxygen, ail Evans removed 
his set. Lau, to help put wp our tent. 

Patheticully feeble, we longed about tn a 
ludicrous tug of war with the gale. Down 
helow we could have erected the tent in two 
minutes, Here it took ws on hour, The 
wind snatched the canvas from our bands, 
ftoiled us with guy ropes; sent us reeling 
around like drunkards, Once [ tripped over 
a boulder, fell on my face, and Ioy there 
for five minutes before | could summon the 
strength to. get wp. 


Enduring a Day's Rest at 25,814) Feet 


I am not sure we would ever have got the 
tent up if Bala had not stumbled into camp 
at that time and: borrowed into the canvas, 
He at lest anchored it until we could weight 
the edves down with rocks and oxygen bottles. 

Too tired, too muddled for a reo) assault, 
we spent the next day sorting our food, pre- 
paring the oavgen sets, resting. To let Evans 
and Bourdillon have the pytramnicl tent in peace, 
| pitched our stall “blister” tent near by 
and settled down for the afternoon with George 
Rorrow's book Wild Wales. 1 felt relixect, 
(isinclined to do anything at all—the danger 
signal of deteriorathon, 

Trying to fend off the more lugubrious 
thoughts that can assail one at these aolt;- 
tudes: | turned my mind to others who had 
camped high on this mountain and learned to 
laugh at their discomforts, To Mallory in 
1927, who had opened his copy of Hamlet 
at random and read with feeling the lines, 


“Angels and ministers. of grace defend us!” 
To Norton, whe had tucked a thenmos flask 
of tea inte hit sleeping bag at 26,800 fret— 
only to howe the cork pop out during the 
night. To Bruce in hie tent on the North 
Col, fearful that he wes losing his lew. since 
he could no longer feel it or move it, largely, 
os he soon discovered, beenuse his conmpan- 
ion, Finch, was sitting on. it. 

Morning found most of ws reasonably re- 
freshed from four howrs’ use of oxveen during 
the night: only Balu; clearly done in; was 
unfit to eo higher. 

Roping up, Da Namgyal and 1 moved off 
a litte after 7, leaving. Bourdillon and Evans 
frantically working over a broken supply valve 
in Charles's oxveen set, Within another half 
hour, fortunately, they had completed repairs 
and berun their ascent, overtaking us as we 
rested near the foot of the first coulsir. 


Supplies Cached on Tiny Shelf 


They pressed on, climbing Strongly. Anil 
we, hitnched under our packs, commenced 
that slow, bone-weary struggle up the steepen- 
ing gully which was to bring us, hours later, 
to the tiny shelf where af last we cached our 
loads, Jt hod taken me, vou might sav, nine 
months to get this high—nine months since 
the cay that telegram har| summoned me irom 
Germany—and T was to go no higher, 

Bul somewhere up above us, out of sight 
now, we knew Bourdillon and Evans were 
miking their great bid for the South Peak and, 
if feasible, the summit iteelf. Our hearts and 
hopes went with them, There was scant point. 
however, in our clinging. ta our grim evrie (ill 
they should return, With now faking down 
Upon OWT empty OxVEEn frames, we went chown 
the ridge again, slowly, wobbling, sometimes 
(for all our caution) shipping. 

From the upper slopes we could see snl 
figures traversing from the Lhotse Face: Hil- 
lary and Tenzing, supported by Gregory, 
Lowe, and cizghl Sherpas—the se “cimed assault 
team moving up (page 49), By the time we 
had descended ante the col, they had arrived 
pnd came to meet us. 

We must hive been an odd sight. Every 
ten paces or-so we had to sit down and rest. 
At the end, our Knees buckled, and we col- 
lapsed altogether upon the ice. Tenzing plied 
w= with lemonade from his flask, while Ed 
hurried off to fetch his oxygen “et. Gasping 
down a strong intake of 6 liters a minute, | 
was able to lurch the few remaining yards 


af The National Geographic Magayine 


to our tent, Tt felt rather good to lie down. 

After passing us at the foot of the smeow 
gully, Bourdilion and Evans had made excel 
lent progress up to about 9 o.m., climbing 
alist 1.000 feet an hour—a rate which 
would have taken: them to the summit with 
time to spare. But in the next two hours 
they had risen barely 700 feet; fresh snow 
covered the rock ledges and gave little grip 
ler their crampons. 

On the 28,000-foot snow shoulder, three- 
fourths of the. way up the South Peak, thev 
fan into another problem; the -socla-line con- 
ters in their oxygen sets head only smother 
hour's life. To let them tun out before re- 
placement would give the sets 4 thaximum 
duration. Hut the expiration of that extra 
hour might find the climbers in a -spot too 
dangerous to permit fiddling about with canis- 
ters, Besides, inserting fresh, cold canisters 
sometimes frow the valves and this, with the 
closed-circuit set, would have spelled disaster, 
It would be better to face such a possibility 
now, They changed canisters, 


Fligher Than Any Climbers Before 


A traverse across unstable, lightly crusted 
snow brought then to rock Jedges bordering 
Everest's south face. Alter the change oj 
counters, Churles's. breathing had become 
much more rapid. Lt sems likely now’ that 
rifte in the soda lime were allowing the air 
to race through the canister unpurified, with 
& resultant accumulation of carbon dioxide 
in his mask. Climbing very slowly, the two 
men worker from one bundhold to the next 
up the last few hundred feet, Suddenly they 
foumd themselves standing upon the South 
Peak (page 55). 

They had reached-25,700 feet, a. mountain- 
ecring record, Moreover, they were privileged 
to gaze acress at the final crest and asses the 
approach to other climber had ever laid eyes 
om ‘They were not too delighted at what-they 
saw. End on, the knife-edged ridge seemed 
to soar upward ata sharp angle. Left, it fell 
away to tocks dropping sheer to the cwni, 
8,000 feet below, Righl, an even steeper 
precipice falling more than 10,000 feet into 
Tibet was overhung with huge and treacherous 
conmices of snow (page 60). 

Ta gooent Gut of the question, It was 
now 1:20 pam. Evans reckoned it would 
inke three hours to the summit, another two 
back to the peak on which they stond. That 
would make it 6 pam., with nearly 3,000 teet 


suill to descend to sofety, Their oxygen 

would list only a fraction of that time. 
They turned hack—and nearly met disaster 

on the way down. Bone-tired, they took two 


and a half hours to teach the top of the 1,300- 


foot couloir above the South Col, slipping on 
passages that would normally have given them 
no trouble at all. 


Tom led the way down the gully, He had 


scarcely reached the rope's ¢nd andl belaved 


It uround his for ox when Charles tumbled 
past him, whizzing down the glassy surface. 
The rope snapped taut, ripped the ax loose, 
and sent Tom tobogganing after Charles. 

The belay had held just long enough to 
slow Ewans'’ slide, however, and Tom, in- 
stinctively rolling over onto his stomach, dug 
the pick of his ax into the snow, gently at 
hirst, go that it would not be torn from ‘his 
hands, then more deeply. He and Charles 
braked to a stop o few yards farther down. 
They rested a bit, recovered their stance, and 
Started down again, 

At about 4:40 we went out to mert them. 
Their faces rimmed with frost, their: hacks 
bent under their packs, they lombered down 
the last slopes like men in a weary trance 
(pawes 47 and 50), As Charles said after- 
witrds: “We were toy dulled to feel any dis- 
appointment, That came later." 

But they had not failed. They had achieved 
the South Peak, studied the final ridge, cached 
oxygen bottles, and returned to-give the next 
puir the incalculable benefit of their experi- 
ence and of their confidence that the tree 
crest could vet be ours. They had picked up 
the baton given them by those who had pio- 
neered the icefall, pressed through the cwm, 
broken a route acrass Lhitse’s face, and car- 
ned to the South Col; and they had taken it 
higher than men had ever climbed belore. 

Now they handed over the expedition's 
hopes to Hillary and te Tenziny, 





Dey by Weary Duy, Laden Ferries > 
Bring Up Supplies for Assault 
on Eveérest's [nner Keep 
Above: Hillary leads Sherpas wp the icefall's lag 
stretch to Camp TI) Bnush end New Zealand 
Climbers usually curricl a. peck on these ferries only 
il setme porter broke down on the trail, But they had 
to plonecr tow poules alter crery storm, cut sleps, 
fiz pitont (eptkes! and ropes, and—if posstble—con- 
wirve sone anergy for the bie climbs still ahend, 
Kelow: Noyce keeps «a tout rope on o Sherpa 
crawling over an T8-foot aluminum ladder. Bunehod 
trail Mage stand by his sale. 
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* Lowe, Hero of the Lhotse Face, 
Looks Down on the Cw from 25,000 Feet 


For 11 days George Lowe, masicio!] intermittently by Michael Ward 
Wiltridl Naver, and Ange Avimea, lowrht to hack a path up the lider, 


treachiroos snow of the Lhotse Face, From hich on tha fore @ travers 
mizht be made io Everest's South Col, pompeoit place for an attack on 
the peommlt,. Living ond stroggtine above 23,000 feet for os lone as any 


motntiincer in history, Lowe oomibated piercing cold, birenrila that 


oblitemind all the previews day's pointul teulmebing, sickness that ce 
plited his work party, and the fearful deteriotation wrooght by nltituck 
bheadi 

Nother Lowes high spints-nor his appetite. long legendary, waned at 
these heights. But be found sleeping dificult. Joined by Noyce ono 
ment, Ke took «beeping filis, Hotely wokenedl by the next noon, be 
recled alone the trail and; danng a: poure for food, dasa of with hall 
a sardine hanging out bis muauth 

Ane yin, Lowes Sherpa companion for the frst five days oF tha 


work, hid fot aecully linpreeed the party at lower altitude But of 


the lige he Pertormed ike a veteran climber, famping out @ track, cui 
ting siege, foam hand lines, and keeping bis fuer. cheerful grin to thi 


| 


last. Liter, be wre-to cam a load bither on Everest than any othe 
Shem but Tensine himself. 
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Lp Lhotse's Tey Face, Gilded by the Serting San, 
Climbers Carved a 4igvead Trail 
diverted ping-pome-ball moun plints shave Everest's hattlefeld, Thine 
Hunt's porivy prolited by the mistakes of corficr tens. A Swi prop 
in 1032 tried to rush Everest by striking directiv op the feerren rocky rib 
immediately to the helt al Lhatse's ereat ahow alopese. They arrived an 
erhatisterd that thor attack on the purninid Oiled The 1955. Brith 
capeilitinn chose imstead tn use a-sories Of ewitchhocks up thie steep 


shite, aonmere roundabiut lot bees daneerous and toring rowle (puge 49) 


* High on Lhotse, with hi band gripping o guideline, Novee keep 


those watch on a tricky ept while traversing to the South Cal 
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Wlen of Tron: ta 
Sherpas Who (Carried 
to Highest Camps 
Natives af Nepal's Solu 
ROMmpo chetrict, the Sirerpia 
SURO MIne ON TRI, VARI fe 
distin between masculine 
ina] temunin OTe. Use siT- 
names denotine the dav of the 
week they were born: Vimw for 
indy, Pang for Friday 
Cthers Gelotet Lhe rene zine fog 

“ith, af “sen o1 
Hench Nover (left) donee: We 


thu 


wang Phutar, who coerricd 
heaviest fond to the South Col 
Lenter, one hand on ropes, i 
Dawa Thoendup, 49-year-old 
wtteran of Nang Parhat, Anna 
DUTTA, and Ryercst expedition 
Nett ta (Charles st ¥ Lhe rent 
quate tb yrar—ld Ane Tsering, 
tahy abthe groan. Tia Tred 


uapenlered Sherpa in back row 


won the wile parte’) respect 
for hie cote, Many of this 
run micnt hoarntare tith al 

Tiver, given by the Himalavan 
Club te periets who hive ais- 
tinguished themeelves on the 


hiieth peeaks 
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+ lce Ax Ready, 
Tenzing (Crampons dowt 
an ley Piteh 
4 Strong, tireless climber 
Tening lero his rope ape us 
trchnigeaes on Fardpenn expeci 
tian inte the Himalvis, Maw 
ma chin! instructor of a school 
in Darjeeling sponsered by th 
inian Government, Tersteyr te 
tutoring other voune hillimern in 
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Even from Lhotse > 
Everest MMaosks [ts 
Secret Sucunit 
Wisp of blown snow mores 
the South Peak, Fron mowhere 
on the icefall, the Western Cum 
the Lhotee Face, of the high 
south Coal could the Aritish 
thimner 2tinjisee their wltimate 
foal. Tide mimmit was albwm 
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D-Day Minus [wor 
first Team Moves Lp 
Boordillon, abene, mmed 
cepiuty lencer Evanha are wea 
Ine the closrd-circuit twpe a 
oxveenact. One oxveen battle 
rch hikh on ei h ac | ities 
Benpenih bk. fe wi hii gree = Litry 
Kanreier, War naae uriivine 
tir, al a mete] box contain 
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fie British team stayed al 
the South Col only two nichts 
ond a ane. to owed the deter 
orion offecting tien pl wai 
oreme alitudes Their oth 
tive: te reach Everest’) Scuth 
Peak, apprace the final riser 
mn, tt frasibic, fo om to the 
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Hillary Keeps Track * 
of Team's Progress 
on Walkie-talkie 
poe the Wettern (wm's 
lumhbied terrain wntertered with 
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‘| enang ami Hillary Get Readv to Launch the Expeditions Second Assault 
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By Sie Enwtcunp HInnary, K:8:e. 


This personal narrateve wes related by Sir Edmund to Beverley M. Bowie of te 
Nationan Geowrarnte Macazine Fefvertat Stayi 


. TGHT on the South Col, The wind 
| \ -screeches across the ridge and sets the 


~ § canvas cracking like a rifle range; an 
awiul noise, I'm braced between Tenaing and 
the tent wall, no reom te stretch out. When- 
ever my head falls back against the roof it's 
os if Td run my beain into a poeumatic drill, 

The other side of Tenzing are AL Gregary 
and George Lowe, hunched up in their sleeping 
hugs, twisting, heaving around, trying to find 
some position less cold and miserable, We're 
using. the oxygen sleeping sets; one liter per 
minute, Makes it easier to dove, Lut up 
here you dribble a ood bit in your sleep, and 
when your bottle gives out you wake up sud- 
denly, as if somebody had turned on the light, 
und your rubber face mask is-all clammy and 

| keep looking at my watch, wondering 1 
it’s stopped. The hour hand finally creeps 
around to 4, and [strike a match, The ther- 
mometee on the tent wal) reads: —13° F. 
lt is still pitch dark. 

[ nudge Tenzine, mutter something about 
breakfast, and retreat callously to. my bag. 
Pretty soon the primus has warmed the tent 
a few degrees—just enough to make tt seem 
safe to sit up and eat. Scruffy, cramped, 
somewhat depressed, we gulp dewn cups of 
sigary hot water favored with lemon crystals, 
munch some biscuits, and argue about which 
one of ua has spent the worst night. 


Snow Blown Inside Tent 

Greg claims the honor, contending that 
Sleeping between Lowe and Tenzing is like 
being caught in the jaws of a vise. Bot Lowe 
scores heavily when be points:to a: small heap 
af snow on his sleeping bag, blown through a 
pinhale in his side af the tent. Scraping it 
off, he grins at ws and Says 

"Well, at least vou're having o good holi- 
day. T hope you're feeling better for it,” 

Nobody bothers to answer, We sprawl 
about for five hours, waiting for the wind: to 
die down, It doesn’t. 

At 9. bundle up and stumble over to John 
Hunt's tent, which he’s sharing with Hour- 
dillon and Evans. John agrees we must post- 
pone the attempt, He decides, too, that every- 


one ut Greg, Lowe, Tenzing, Ang Nyima, 
Pemba, and T should go down; no point in 
depleting the slim reserves of food we've 
hatiled up here, 

An hour ‘or so later they are packed and 
ready: Hiunt, gray and drawn but with his 
bliit eves frostier than ever, grips my arn 
Above the howling winil he says: 

“Most important thing —is for you chaps— 
to come bock safely. Remember that. But 
get up if you can.” 

We watch them slog across the col, up the 
rive, and dawn the slopes toward the tray- 
erse: four tired figures dwindling against the 
monstrous icy foce of Lhotse, Then we turn 
back to our own chores. 

[ spend the afternoon sorting oxygen bot- 
thes, strapping them to their frames, anc pre- 
paring our sleeping sets. All day we have 
el no masks, We can breathe well enough, 
but we work very slowly. 

Altitude Sickness Fells One Sherpa 

Night comes on, with the wind still intent 
on blowing usoff the col, We cut-nap through 
the long hours, not-as uncomfortably as before, 
since there's now more room, Tenzing and I 
have appropriated the Mende tent for our- 
selves; Gres and Lowe share the pyramid. 

By 8 awn. the wind has eased aff; but when 
I wo to fetch Pemba I fied him at the door 
of his tent, retching his heart out, Obviously 
he won't be going anywhere today; Which 
leaves us only Ang Nyima to help on the 
carry. Blast old Pemba, T think to myself, 
and with no remorse; the South Col & too 
high for pity. 

We repack our loads and shove off. Lowe, 
Gregory, and Ang Nyima leave first, at $:30, 
with about 45 pounds apiece; they will cut 
steps for us, so that we con save energy and 
oxygen. We follow at LO, carrving our sleep- 
ing hugs, airomattresses, food, and extra cloth- 
ing on top af our breathing sets (page 327). 

Atothe fowt of the big couloir we climb up 
the staircase Lowe has chipped, only to duck 
as o rolling barrage of ice chunks splatters 
down a1 us from 300 feet above. We have to 
pull aside until the fellows up top have moved 
jut alone the Southeust Ridge, Then we 


bia 
i, 


t On Snow-plomed South Peok, Evans and Bourdillon Stood Migher than 
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Greg and Ang Nyima tum hack, Now we are 
really alone, 

The tent t our first job. For two hours 
we scrape at the recks-and the snow. andl the 
frozen gravel, trying to make a platform for 
it. We settle for two terraces about a yard 
wide, six feet long, and about a foot different 
in height, Then we spend another two hours 
getting the tent itself up ond securing It 
to some flimsy rock belays and to oxygen 
bottles which | bury in the snow. 

About 6:30 we crawl into our sleeping bags, 
light the primus, and get some supper: tinned 
apricots, cates, sardines, biscuits, jam, hernety, 
The wind comes in gusts. When | hear it 
whistle up on the ridge, 1 brace myself agninst 
the canvas: and try to hold the tent down 
as it pets ready ta take off. In between 
aqualls T dog, slimping on the upper shelf 
with my legs dangling over onto Tenzing’s 
herechy, 

We use only four hours of oxygen, in two- 
hour shifts, In between, Tenzing heats up a 
few drinks, We dent talk much. [ wonder 
to myself how George und the boys fared going 
down, what John Hunt must be thinking, even 
how those bees of mine back in New Zealand 
are getting along. And over and over again 
I do my mental arithmetic on the amount of 
climbing oxygen we have left, the amount 
were likely to use, the amount that may still 
be left in the bottles Tor ant! Charles cached 
on their way down from the South Peuk. 

Four am. We poke our heads out of the 
tent door. The wind is mercifully still. Far off, 
the valleys of Nepal still sleep in darkness, but 
the summits of Makalu and Ama Dablam 
have caught the sun; and Tenging, pointing 
past me, picks oul the monastery at Thyane- 
boche, 14400 feet below us, where even now 
the lamas are offering special prayers for our 
sate return (pares 13 ond 18). 

Boots Prosen Stif as Armor 

While Tenzing melts water for our tea, | 
haul the oxygen sets inside, knock the ice off 
the valves, and test them, My feet had 
been a bit damp the night before and, in 
order to let them dry out and warm up, with 
less risk of frostbite, T had pulled my boots 
off and used them to prop the toe of my sleep- 
ing bag off the cold ground. Now the boots 
are frozen as stil as mecliewa) armor. 

I cook them over the primus: It takes me 
a good hour ta thaw them, antl the emell of 
leather and rubberized fabric toasting in the 


little tent is gruesome; but finally the boots 
are soft enough to wiggle inte, and we can 
set out. Tenging breaks trail through the 
powdery snow until my feet hove: warmed 
up) then [ take over the lead. 

Climbing strongly, with a-good sense of re- 
serve power, we make for the hollow where 
Evans and Bourdillon left their oxygen bottles. 
The ¢vlinders are easy to spot. Paowing the 
ice from the gauges, | read ihe pleasant news: 
ahout 1,000 pounds pressure—enough to take 
us down to the South Col if we're lucky. In 
short, all the oxygen on our backs we can plow 
inte our attack on the peak itself and our te- 
turn to this niche. 


Tackling the South Peak'’s Face 


We push on, About 400 feet fromthe South 
Peak we are brought to a stop: which route? 
Bourdillon and Evans took the ridge to the 
left; then, on their way back, came down the 
browd face. But I think the ridge looks jolly 
doncerous, with all that loose snow masking 
the rocks; We decide on the face. 

You can't zigzag up a steep slope like this 
or you'll undercut tt and find yourself aboard 
an ovilanche with a one-way ticket to the bot- 
tom. So we gostraight up. At Jeast, we go 
up five steps, walking on eggs, and then the 
whole crust for 10 feet around breaks up and 
we slide down again three steps. We don't 
so-much climb the face as swim up it, 

Halfway, T turn to Tensing and say: “What 
do you think of it?” 

“T don’t like it at all,” 

“Shall we go on?" 

He shrugs, “Just as you wish,” 

l make a quick decision. In ordinary moun- 
taineering terms, the risk isn't justifinble. I 
know that. But this is Everest, and on Ever- 
est you sometimes have to take the long oekls, 
because the goal is worth it, Or so [ try to 
convince myself. 

We go on, and we get a break. A few yards 
higher up we run into some snow that's packer 
harder, Chipping steps, we make our way 
quite rapidly up to the crest, At” acm. we are 
standing on the South Peak (page 54). 

We have these advantages over Evans ane 
Bourdillon: Thanks to a higher camp, we're 
here four hours earlier, and we haye more 
oxygen and more strength left to finish the 
job. But just how big a job is it? That's 
something no one can tell us for sure. 

To -size it up, we scoop out a seat for our- 
selves just below the South Peak, remove our 
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left, About 7,300 feet below T can just make 
wut the tents of Camp IV, and Tt Hap my arms 
up and down like an Abominable Scarecrow, 
with no particular hope that anyone will see 
me. 

Tenzing has begun to drag a litth on the 
rope by now, and his breathing seems more 
rapid, As we halt on one tiny ledge, I ask: 

“How does it. go, Tenzing?" 

“AND right.” 

[ know, however, that like mest Sherpas 
Tenzing has only a vague notion of the way 
his oxvgen set works. He may he getting 
grogey and not even realize it, So 1 check his 
exhaust tube and find the valves almost com- 
pletely blocked with ite: he's probably been 
getting no great benefit from his axvgen for 
Some MIinwtes. 

T examine my own tube; to my surprise, ice 
has begun to form here, too, though not enough 
yet to interrupt my air flow. Obviously, this 
is something Ul have to keep an eve on for 
both of ws. Fortunately. my habit of doing 
mental mathematics on our oxypen supply as 
l plug along, plus the fact that Tm leading 
the rope, will keep me fairly alert. 

We resume the climb, and © cut another 
line of steps for perhaps holfian hour, Then 
we find ourselves staring at an obstacle we've 
threaded ever since we spotted it.an the aerial 
phates and through our binoculars from 
Thvanghoche: a ghastly great rock about 40 
feet high, plunked down right across the ridge, 
No route on it worth talking about, And no 
way around it except— 

Except where the snow cornice on the right, 
pulling away a littl from the rock, has left 
# thin gap, a kind of chimney. 





Forty Feet in Half an Hour 


We look at it with rather mixed envotions: 
Pm oot ane of those blokes who says-to him- 
elf, “TH get op, come hell or high) water.” 
Mountains mean a lot to me, but not that 
much, | just say to Penang: 

“Well, we'll give it a-good go.” 

He takes a belay, ancl | jam my way into 
the crack. With my back to the cornice, J 
face the rock and grope for handholds along 
it, kicking my crampons into the snow behind 
me and jacking myself upwards. [ use every: 
thir | have—knees, elbows, shoulders, even 
the oxyeen set on my back—trying to get a 
purchase and exert some critical leverige, 

My tactics depend on one little considers- 
tion; that the cornice doesn't peel off. Of 
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course, Teneing has me belayed on o bit of 
Tock, which provides a certain moral support. 
But if the snow gives way, and | find mvseli 
dangling over the Kangshung Glacier, tt isn't 
going to matter enormously whether Tenzing 
con hold me for five minutes wr fifty, 

Foot by foot T hump and wriggle and pull 
myself up the chimney. The crack is only a 
rope’s bength Jong, but it’s a-good half hour 
before [EF can reach over the ledge at the top 

and ulrag myself nto it, 1 lie there, panting 
like o gaffed fish, surprised somehow that I've 
scrape together enough energy to make it, 
Then I give Tenzing a taut rope and signal 
him to come along, For the first time the 
conviction seeps through me that we are really 
voing to go all the way. 


Always Another Ridge Aheod 


I check the oxygen sets again. The flow 
fates seem all right. Turning to Tenzing, I 
say: “How do you feel?” 

He just grins ant waves his hind upeward 
toward the ridge, { lene off once mere, cutting 
steps, My ax work is still pretty rhythmical 
and relaxed; Dye been chipping away for well 
aver an heur, but, so far, we avoided the 
kind of tension that can tury up a sore arm. 

ne flicht of steps, then another, and an- 
ether, We Sollow the rid@e-as it curves arciune! 
tothe right, wondering where the top can pos- 
Sibly be, ar it it exists at all, | cut-arownd the 
back of ine crag, only to have a higher one 
stare mein the lace, Tt seems endless, 

Titing, T trey to save time on one stretch by 
skipping the step cutting and relying on oy 
crampuns, After a few vards I go back to 
ti ax: the angle is still tne steep, too danwer- 
ous, The vest we have known at the top al the 
rock step is draining away. Dully, grimly, | 
hack a route arqund still another knob. 


Standing on Top of the World 


Suddenly IT realize that the ridge ahead 
doesn't slope up, but down, T look quickly 
tomy tight. There, just above me, iso softly 
rounded, snow-covered litth bump: about a5 
big a& a haystack, 

The simimit. 

One list question concerns me: is the top 
itself just a Large, delicately poised cornice? 
If it is, someone else can have the honor of 
Stepping on it. 

T cut my way cautiously up the next few 
feet, probing ahead with my pick. The snow 
is solid, firmly packed. We stagger up the 
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final stretch. We are there: Nothing above 
us, a. world below, 

I feel no great elation at first, just relief 
and a sense of wander. Then [tur to Tenzing 
and shake his hand. Even through the snow 
Glasses, the ice-encrusted musk, the knitted 
helmet, T can see that happy, flashing smile. 
He throws his arms around my shoolders, ariel 
we thump each other, and there is very little 
we can siy or need to say. 

My watch shows 11:30. Two hours atid 2 
half it has taken us from the South Peaky tive 
hours from our tent. It seems a bit longer. 


Photographs Prove Summit Was Reached 


T tum off my oxygen and remove my mask. 
Tn the thin air of 29,000 feet my breathing 
becomes shghtly more rapid, but not ton un 
comfortable. T fish out the camera T have 
kept warm inside ny shirt; it will be necessary 
to take shots down every ridge iT we're to 
prove conclusively that we've been up here, 
— Moving down the cone a few feet, I snap. a 


picture of Tenzing holding up his ice ax with 


its fags standing out stiffiy in the wind—the 
flags of the United Nations, Great Britain, 
Nepal, India (page 58), Tt would tw nice 
to have Tenzing take my portrait, too, in some 
heroic pose, but unfortunately he doesnt nam- 
ber among his many virtues a knowledge of 
photography, and the top of Everest strikes 
meas a poor place on which to conduct clisses, 

We look about for any signs thot Mallory 
and Irvine may have been here before ws: 
there are none. I take care, however, to 
photegraph the route which they and the other 
areat climbers followed up from the North Col 
and along the rugged Northeast Ridge (page 
59). Then | point the camera bopefully at 
unclimbed Makalu, at the fantastic hulk of 
Kancheniunga-on the far horizon, at Cho Oyu 
to the northwest, at the ranges of Nepal reced- 
ing into the distance, wave on glitlering wave 
(pawe 56 ancl map, page 11), 

Scooping a small bole in the snow, Tenzing 
buries a few offerings to the gods that many 
Buddhists ‘believe inhabit these heights: a 
small blue pencil given him by his daughter, 
a bar of chocolate, some biscuits, 1 cluster af 
lillypops. IT place near these gifts a little 
cruciiis that John Hunt has received from a 
friend and passed over to me on the South Col. 

It's time to go down now, | replace my oxy- 
gen mask, suck the air in eratefully, und move 
off without a backward glance, Reaction has 
set int we hoth are tired, 


We crampon along the step T have cut, 
moving fast. We know the route: we know 
what's ahearl and what isn't: the certainty 
vives ws confidence and o lift to our stride. 
Even the rock chimney looks reassuringly 
fomilinc:: we pop into it and kick our way 
down as if there's sno more danger that the 
commice will potitely take leave of the ridge. 

Back on the South Peak once more, we 
halt for a <wiz of lemonade before tackling 
the section we both dread, the vreat snow 
slope on the reverse face. This nasty bit of 
work skids down the summit at an oblique 
angle aimed right at the Kangshung Glacier, 
An ice-ax belay won't hold in the soft snow. 
i one of us begins to slide, both of us will 
enjoy a 10,000-foot jump without beneht of 
parachute, 


Inching Down a Glassy Staircase 


We begin our descent of this glasey stair- 
cise. Facing outward and dawn, we get the 
uncomfortable sensation of being tod heavy, 
ready to sway forward and fall. We place our 
boots down onto each step as if we're walking 
a hich wire. | mutter a few thoes under my 
breath when we come to a flight of steps Ten- 
sing has out with his usual ambyitious spacing: 
I have to stop and chip a new step between 
each of hia, 

Forty steps. more. Twenty. 

(Cominued on page 62) 


Five... we 





One False Step onto South Peak’s CGornices 
Might Mecaon o Drop of Nearly Two Miles > 


(io May 78 Hillary and Teor spent an uncasy 
night alone on io toy Jeter at 77,00 vet. Ar ficro 
peat mornin they moved uvingerly dp the South 
Penk's treacberogs anow foce, topped it at 9, then 
clint! along thie footprinted ridge, Photograph, 
taken halfway to the goal, shows how their route kept 
cantiowshy: te firm footing where ssw met the rocks. 
‘The cornices, apparnntly sobstantial drifts, are in 
reality winl-created lips of snow overhanging a 
chastly precipice. Climbers steered clear of them 
leet they surlilen!y collapse, | 

Ab one point oon this difficult epine, however, Hil- 
tury confronted an. ohstache: he had gitmpeed previ- 
cums on photographs amd long dreaded: an almnqt 
vertion! 40-foot tuck step, impoaable te alict andl with 
too sheer ou hace to climb at this enervading altitude. 

To ope side be discovered a hind of chimary where 
the cornice had plied away from. the rock. Weiler} 
in, bis back presied ayedinet thy snow, Hillary inched 
hia way ep, hoping the cornice would not abruptly 
peel off into space. Tt held; and half an hour later 
he crawled out at the chimnry's top, exhausted but 
Hw confident that nothing would stop thems. 
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Muay 29, Day of Victory: 
Tenzing Stands on 
Top of the World 

Weary and dulled, Hillary bad 
benim te wonder i Everest had 
any summit at all, Then he 
chipped hu. way by a lost corner, 
alized (hat the route ahead 
pitched downward, and sw over 
his right shoulder a littl rounded 
cone, Above tt—nithing A few 
more steps, and he anid Tenzing 
oye in triumph upon earth's 
highest pinnacle, 

[n holes secopped tn. thr snow, 
Tenzing buried amall gifts to his 
Buddhist ods. Hilhury a cructii, 
Taking off his oxygen tusk, Hil- 
lary anopped many poctures hot 
none Of himer|{. “Tenzing-is no 
photographer,” he subd later, “anal 
Everest was no place to begin 
beaehuing hin.” 

Fines of the United Najlons, 
Great Hritain, Nepal, and nila 
Hutter from Tensing'’s- ice ax, 
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are down and can slant over to the relative 
safety of the Southeast Kitlge. We look at 
exch other, and with a kind of sigh shrug off 
the weiwht of fear that has sat on our shoulders 
all this long dav. The worst ls over; we are 
nearly chown, 

Picking up the reserve cylinders left by 
‘(Charles and Tom, we trek down to our dismal 
little campsite: already the wind has ripped 
the tent half away. Jt is 2? pam. Tenging 
heats up some more lemonade on the poraffin 
stove, while | change our oxygen sets onto the 
last bottles and cut the Mow tates down to two 
liters a minute. We sip our drinks, looking 
rather dazediy down at the South Col where 
a couple of dots that may be Lowe and Noyce 
move out sow from the can. 

On our feet again, we loac) up our air muat- 
tresses nul sleeping bags and stumble off, 
nutnh with exhaustion, to the top of the cou- 
loir, Here we get a rude surprise: the wind 
has wiped out all the steps we cut the «day 
hefore, leaving only «smooth, frozen slope 
beneath us. With a grunt of disgust, I start 
chipping anew flight, 200 feet down the gully, 
tHusing only when wo particularly yicrous pust 
tries to tear me loose from the mountain and 
forces me to dig my axcin fast and hang onto 
it, shielding my face from the pelting snow, 

Once at the couloir’s foot, it's only a long, 
rough tramp dewn to the South Col. Before 
we get there, a lone figure stumps up to meet 
us—George Lowe, carrying hot soup and 
emergency axvgen. I grin weakly at old 
George and say: 

“Well, we knocked the blighter off!” 

It is rather plensant to see his face light wp. 
We have climbed a good bit together, George 
and Land it does me good to have seme decent 
news for him after all he and the others have 
been through to put our team in position, But 
beth Tenzing and 1 aré too fageed to chatter 
much ubwut our experiences. 

We totter down to the camp, My oxygen 
gives out before we get there; it doesn’t seem 
to matter much any more, We crawl into the 
tents and collapse on our sleeping bags with 
ao sivh Gl sheer delight. 


Excitement Prevents Sleep 


Yet weosleep very little that night, The 
wind, the bitter old, the delayed-action burst 
of excitement within ws keep us awake, keyed 
up, reliving the best and the worst passages of 
the lodge assault. By morning we are quite 
weak, though by po menns truly exhausted, 


We pack up. Ut takes us longer than it 
should: Everest, right up to the end, is making 
us pay for the liberties we have taken with its 
heights, ‘Trudging up the 200-foot slope above 
the South Col, we begin the grueling traverse 
ucross the Lhotse Face. 

Tenzing and 1 have treated ourselves to the 
luxury of oxygen on the way down. We don't 
need it terribly; Lut we figure that perhaps 
weve comed it. Even so, we have to move 
slowly. 

As we-clamber down the ice steps to Camp 
Vil, which we have ossunmed is deserted, 
we're startled by a loud, cheerful shout. Its 
Charles Wylie and his Sherpas, boiling out 
of the tents to greet os and press hot drinks 
into our numbed hands, Charles's voice has a 
curious effect on me; it seems so unnaturally 
strong anc vital anc fresh after our days of 
deterioration up above that I feel suddenly 
very relaxed and confident, as though sure at 
last that evervthing is going to come out all 
right. 

Our news has an equally pleasant effect 
on the Sherpas. They erewe around and 
choke our hands, saluting Tenzing—one of 
their own—with a new and even mote affec- 
tionate respect, 1 hear the phrase popping up 
here and there: 

“Koen Adetm &o eva, Sahib! 
had it!” 


Everest has 


For the Whole Team: Vietory 


Camp VII, however, is ino hotel, and we are 
eager to get off the mountain, [ressing down 
the Ihotse Glacier, past Camps VI and V, we 
break out into the upper cwm itself and push 
along the snowy route toward Camp TV. As 
we vet within sight of it, we see little figures 
emerging and making their way up the track 
toward 1s. 

We make no signal until they are about 50 
yards away, Then old) George jerks his thumb 
up and waves his ax in the direction of ‘the 
summit. Instanthy, with o whoop, the advanc- 
ing croup breaks into a ron. Weak as they 
are, they rush the remaining yards and fling 
themselves upon us, John Hunt, too tired to 
do much more than smile, puts his arm arouyrid 
me ard lets his head fall.on my chest. 

lt is a strange and moving moment. Tam 
so weary myself that it is as if] were standing 
same distance away and watching all this hap- 
pen tocunother person, All | know is a preat 
flacdness that we can bring back to John the 
victory he did so much to achieve, 


Mott Lost and (sorlonds of Prangipam Decorate the Victors at hatmandy 
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President Fisenhower Presents the Hubbard ‘Vledal 
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Gilbert Grosvenor Is Elected Chairman of the Board, 
John Oliver La Gorce Chosen President and Kditor 
of the National Geographic Society as 


PR. GILBERT GROSVENOR, Editor 
fool the Nationa. Geoogarpaic Maca- 


ene for $5 vears and President of 
the National Geagraphic Society since 1920, 
reyuested permission to retire in a letter read 
te the Board of Trustees at its meeting May 
4, 1954. The Troestees voted to accept his 
retirement, on condition thut he become Chair- 
man of the Bourd. Thus he will continue ac- 
tively his lifelong interest in geography and 
the National Geographic Society. 

Dr. John Oliver La Gorce, for many vears 
Associnte Editor of The Magazine and Vice 
President of The Society, was elected by the 
Trustees ‘ta: succeed Dr, Grosvenor as Editor 
aml President. Dr. Melville Bell Grosvenor, 
Senior Assistant Editor, was elected Viet Presi- 
dent and Associnte Fditor, 

Dr. Robert V. Fleming continues 25 Treas- 
urer of The Society, ancl Dr, Thomas W. Mc- 
Knew as Secretary. 


Grosvenor Carried Whole Iseue on Buck 
In his letter Dr, Grosvenor ‘said: 


“GENTLEMEN : Api] 1, 1454 

“On April 1, 1899, on the recommendation jaf 
Alexaniler Graham Bell, then President of the 
Nationz| Geoemphic Society, vou engaged me to 
help vou create.a NaAtIow AL Grograecic Maca. 
Z18e that ‘would spouse <9 much interes! iy 
Geogrmphy that muny people would want tu bes 
come members of cur Society 

“We hoped olao that eventually The Mapa 
wine would furtish ¢ surplus above expenses that 
we could use for exploration aml other geo- 
graphic résearch onidortakings. 

“Ty working harmoniously tomether, and with 
solentid cooperition froth our members, the 
National Geogmphic Soclety and lis Magarine 
have pregressed beyond our fondest hopes. 

"Taddreseed the envelopes af the firet number 
that J ected, April, 1899, and then cortied the 
entire edition on my back to the post office on 
one tip. The Apml, 1054, edition would fll a 
boukshelf 10 miles fone, and io fecommodate 
the 7,000),ci00 coins ponted m 1953, a bhoak- 
shelf extending from Washington, 0. C_. to Phils- 
(elphia, 135 miles Jong, would be required, 

“Being bleeeet with eon’! health and a devoted 
wife. bw ray ae Frace | have biped thee huetverr, fur 
BS years, of assisting vou in the worlwide ech 
cational work of the National Geographic Society 
for “the increase and diffusion of geographic 
knowledge. 


“In my long eerice T hove mule many. thou- 
sands of decisions affecting the welfare of The 
Society aul its Magazine. But I cannot -tecall 
a single instance of harsh, discouraging criticism 
from ony member of the Board = 

“TD have served with 83 members:of the Board, 
every one of them distinguished for qutstamfing 
achirvemont in the Army and Navy ond Air 
Forte, in Government service, science; explora- 
tion, bonking. and industry.  Sixtv-iive of them 
have pasdee oway, but 1 recall with affection the 
face of every one as clearly as if he were stand- 
ing before us today. Every member of the 
Hoan! hes made notable contributions to The 


‘Society's activities. 


“On October 24, 1900, Elste Grahom Bell con- 
sented to give her magic touch ta The Society 
by murrying ime. She has accompanied me on all 
my many travels for The Society, except on ny 
Hight to the North Pole on May 20; 1953, by 
courtesy of the United States Alr Force. 


Hubbard Memorial First Headquarters 


“Tn September, 1903, the National Geographic 

Society moved from rented offre rooms to the 
handsome building erected by the families of 
Alexander Graham Bell and Charles J. Bell. 2s 
a memorial to The Society's first President, Gardi- 
ner (oreent Hubbard, their father-in-law, Beljev 
ing The Society and its Magazine were: act to 
achieve the prowrom he had initiated, Dr. Bell 
retired 28 President but continued ax 9 Troster 
until his death in 19272. He wos much pleased 
bv lhe growth of The Society, and in an adilrees 
to the members in 1912 he declared that the 
NATIONAL GeocrarpHic Macazine had become 
‘Lhe greatest educothonal journal of the world’ 

“Photographing Alexander Graham Bell's kites, 
T made ty first pictures for the Natoxan Grn 
CHAPHIC MAGAZINE in 19035, In the ensuing 
years The Muagaaine has published hundreds of 
my plutupraphs—Russia, 114: Hawaii, 1024- 
China, 1938; Norway, 1048: Turkey, 1051: 
Africa, 1953; the North Pale, 1953; and many 
of the United States. 

“In nve years: by hard work I had) increased 
the membership from less than 1,000 to 5.000, 
But If come to the office one December morning 
(1904) much discouraged. The printer was 
urgently detanding copy for 1) poges for the 
Janusty number | hod no good matiscript 
available and was at my wits enc J found a 
package on my desk. TJ opened it There lay 
before me some §0 beautiful photographs of the 
mysterious city of Lhass, Tibet, taken by a 
Russian explorer. They were offered) to the 
Natio Geographic Society free, for publica. 
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To the Depths of the Sea by Bathyscaphe 


In the French Navy’s Balloon of the Deep, Marine Explorers Enter 
a “Puree” of Living Creatures and Sight Strange White-eved 
Sharks in the Eternal Night of 4,000 Feet 


By Cart. Jacavurs-Yves Covsreau 


THAT is it like to go down to the dark 
| floor of the sea in that wonderful new 
* dirigible of the depths, the hathy- 


sciphe? One day in December, 1953, T found 
out, descending 4,000 feet-inta the Meciter- 
ranean, | 

The night before, Thad been in Paris, awalt- 
ing a signal, Finally it‘came: “Weather fa- 
vorauble,”” Catching the Blue Train, | sped 
toward Toulon and the naval dockyard, Dawn 
was breaking when I arrived, and | hurried 
to the slip where this 53%2-foot deep-<living 
submarine, smallest operational unit of the 
French Navy, was asually berthed, a midget 
nlmost lost among the hulking aircraft car- 
ners and tall warships. 


No Cables Tie This Sub to Surface 


This time, however, the slip was empty, 
The bathyscaphe had already put to sea, un- 
der tow. Rourding a speedboat, | raced after 
her threugh the crowde! harhor and out inte 
the Mediterranean. A few miles offshore we 
caught up with the £lie-Mfomwrer, the naval 
research ship acting asa tue, and transferred 
to her bridge. 

_ Aboard I found my two friends, the now 
famous deep-diving team: Lt. Comdr, Georges 
Mouot, tall and lean, with a shy grin, and 
boyish-appearing Lt. Pierre Henri Willm, of 
the Navy Engineers, We talked animatedly 
of the day's abjective—the Toulon canyon, 
un undersea gorgee about six miles from the 
harbor—and then I strolled aft to the taffrail 
und looked back at the bathyscaphe, bobbing 
and dancing in our wake. Both pride and ex- 
citement welled up in me, For this small craft 
held the promize of an opportunity for which 
T had worked and waited almost 10 years, 

Like the Aqualung (which with Emile 
Gagnan | had developed in 1943), the bathy- 
scuphe is an independent diving apparatus 
without lines to the surface,” Compartments 
holding sotme 20,000 gallons of light gasoline 
buoy her up, as hydrogen or helium buoys a 
balloon. Intimate with the sea, she carries one 
iawn from the Continental Shelf, hahitat of 
the Aqualunger, to the ocean deeps, (Her 


very name, in fact, comes fram the Greek 
words datay for “deen” and scapie for “beat,”) 
Possessed af such a ship, man may now de- 
scend far into the sea and gaze from a win- 
dow at some.of the lust mysteries of or globe. 
Why speculate upon future journeys to other 
worlds while 70 percent of our own planet re- 
mtins unknown to ws? 

In 1948 7 had taken part in tests of the 
original “deep-hoat"—F_N URS. 2—with the 
men most responsible for her: Professors Au- 
suste Piccard and Max, Cosyns, the latter of 
the University of Brussels, ‘The dives of this 
model off French West Africa had proved the 
principle sound, To our regret, however, the 
prototype was unseaworthy. Thouvh she had 
serenely withstood enormous pressures down 
below, she was wrecked on the surface in a 
mild Atlintic swell, 

We then campaigned for a new bathyscaphe. 
One of the most ardent spirits in this cause 
was the French oceanographer, the late Dr. 
Claude Francis-Boeuf, As before, toa, we had 
the advice af Professors Piccard and Casyns 
and the financial assistance of the Belgian 
National Scientific Research Fund. Indeed, 
it was the initials of this progressive Govern- 
ment trust, Fonds National de la Recherche 
Scientifique, which were to give F.VLRS, 3 
her name. 

The new plans, however, were drawn by 
the French naval architect, Lt. Comdr, André 
Marie Joseph Giempp, of the Engineers, with 
Piccard, Cosyns, and myself as technical ad- 
visors, Diver Frédéric Dumag contributed 
several vital ideas for the design, 

Liewtenant Gempp's work was ended ah- 
ruptly by combat orders sending him to Indi 
ching, We was suceeeded by Lieutenant 
Willm, who with Howet completed the sul- 
marine. During construction, Professar Pic- 


“The story of the Aqualung, ond of a remarkable 
erchealogicol purpose to which it was put, has bern 
vividly toll in the NariosaL Goommarmoc Macarrey 
in “Fish Men Discover « 2.200-yeur-old Greek Ship," 
Jamiary, 1954, and “Fish Men Explore a New World 
Underen,” October, 1952, both by Capt. Jacques. 
Yous Cousteau, Jeadvr of the Nutional Geographic 
Society-Calypoo Oceanographic Expeditions. | 
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laver of creatures whose bodies reflected the 
echo-sound beatn—perhaps squids, shrimps, 
or fish, perhaps microorganisms (page 74), 
“Papa Flash,” as his shipmates culled Dr, 
Filgerton, had lowered his cameras from the 
Calvpre at 17 stations throughout the Medi- 
terranean, from Monaco to the Greek islands, 
triakiog more than 10,000 photographs in this 
stringe zone at depths averaging 1,500 feet. 
His film showed shrimps, medusas (a type 
af jellyfish), siphonophores, and myriads of 
tiny specks, But in Dr. Edgerton's opinion, in- 
stead of solving the problem of the DSL, these 
pictures proved we had not even begin on Tt. 
For—al least in the areas he had worked— 
the population of animals in the photographs 
turned out offen to be as thick above and 
below the DSL as it was in the layer Itself! 


Eye “Closer to Brain" than Lens 


This perplexing evidence was fresh in my 
mind as the FV ALS. 3 approached her diving 
station. Would our observations justify the 
money, work, and stubborn belief put inte this 
independent man-carrving vehicle, or would 
the best way of studying the depths still re- 
main remote-controlled instruments and mto- 
matic cameras lowered from ships? 

Skeptical, one observer on board asked me 
if I really expected to see anything that 
10,000 photographs foiled to record, 

“Of course!" T said, “A direct look is 
something else again," 

After all,” added my friend Dumas, “the 
eve is closer to the brain than the lens. The 
eye knows how to select.” 

Houot and Willm bad already tested the 
craft down to 6,890 feet, but, becuuse of the 
mechanical failure of an ech sounder, had 
not dared deseend farther than some 300 feet 
from the bottom, Deprived of any accurate 
gauge of the depth, they were afraid the sheer 
momentum of their 98$4-ton vessel would 
drive it dangerously into the mud before they 
could discharge ballast, or crash the delicate 
hol] against some projecting rock. 

This fear was very much with us: We had 
read in the papers that Professor Piccard’s 
Trieate, diving off Capri in the previous sum- 
mer, had plunged to the bottom and partially 
buried her sphere. Happily, Piccard and his 
son had been able to discharge ballast, pull 
out of the mudi and ascend safely, 

But neither on this dive nor on others hac 
the bathyscaphe's utility as a real submerved 
laboratory capable of descending safely to the 


sea bottem and cruising along it been fully 


proved. That would be our oblective. 

For our dive we had chosen the strange 
canyon off Toulon surveyed recently by oor 
friend, Prof, Jacques Bourcart. As the Elie- 
Afenmer roundel Cap (Cape) Cépet and 
headed toward Porcuierolles, Lt. Comer. 
Georges Ortolon called for soundings. The 
man at the echo sounder reported: “3,700 
feet... 3,800 -. .3.950... 4,020..." 

According to Bouwrcart's isobath charts, we 
fire now floating just above the @reat sub- 
oceanic valley, The engines fall silent, while 
our compressors begin to puff-pull, punping 
compressed air into the Aqualungers’ tanks. 

Hy motor launch, Houot, Willm, and I chug 
over toe the submarine, T feel a certain sym- 
pathy for Willm: today he will be viving his 
place on the deep-boat, his hiby, to another 
for the first time, And he seems a good deal 
more anxious about our dive than we ure. 

Howot enters the conning tower and opens 
the entrance of the airlock shaft that leads 
to the sphere. Before he goes down the 
ladder, however, he points to 2,403-foot Mount 
Coudon towering over Toulon harbor and says, 
“We're going down much deeper than that,” 


Aqualunders Check Safety Locks 


Now our Aqualungers prepare to “launch” 
our curiags craft. Clad in black rubber suits, 
with great black fins on their feet, daggers and 
leadl allast at their belts, they deploy under 
the command of a petty officer. Their vital 
function is ta remove the safety dogs which 
we have bolted over our 7 eléctromaynets 
while under tow (page &2 and diagram, 
page 72), | 

Flickering down alongside the bathyscaphe, 
they ceremoniously remove each lock in turn 
ond hand them to Willm on deck to be 


counted, Not one of these dogs must he 


furgotten: to press the emergency ballast re- 
lease, for example, and find it locked crnild 
prove disastrous, 

T go down the entrance shaft, Juggling my 
cameras, and skin through the narrow hatch 
to join Foust, Swinging shut the heavy steel 
door, he tightens the 16 bolts. This is just 
routine for Houot, but it gives me the odd. sen- 
sation of condemned men locking themselyrs 
in. their cell. 

The interior is 6% feet In diameter and a 
rather tight fit for us both, My cameras, 
cases, and lenses cover most of the floor, In 
front of the conical Mexiglas window T place 
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hue on fis back. He 

Is filming the descent of our artificial monster into deeper blue; the water is clear, I see ono 

[page 835). Soon we have ites vce him. ish or plankton 

however! | magne him gliding lazity above ws, Houet saves, “Three hundred ane twenty- 

his lens angled down at our dwindling profile, eight feet We have passecl the limit of safe 
We have planned to descend as slowly as Aqualung diving, “I am releasing ballast to 

possible, to let me! see everything | can, The lighten ship and show the descent a little 

bide of the water the same murvelous color [ awitch on the first droplight. It hiehis 
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The Bathyscaphe, F.N.R.S. 3 


a 
it 


Vertical-speed imdi- 


calor shows rate of 


descent and ascent. 


to surface 






Two 1,300-pound bate 
teries drop automati- : 





cally as ballast im emer- 


Pau eeechiiitiipniet« 
hi li \j ae 1 








Radintelephone 


70,000 gallons of light 
gasoline in buoyancy 
tanks give bathyscaphe 
the lift necessary to 
afiset her weight. 





Free of Surface Ties, the Bathyscaphe Takes Man 


to New Frontiers in Ocean's Depths 


ailonishing even than its record-break- 
Bagreiigen 13,287 feet is the bathyscaphe's 
revolutionary design: this fantastic ship oper- 
ates essentinily like an underwater balloon. 

From a “gashag" hull of thin sheet metal 
hangs a curious goniola—ao 124 -ton cast-steel 
aphere, Just as a balloon uses lighter-than- 
air gas to give it buoyancy aloft, so the bathy- 
scaphe wees lighter-than-waler gasoline to give 
it buoyancy below the surface. 

Why doesn't the pressure of the depth cruzh 
this fragile hull? Because sea water & free to 
enter the hull through an opening in the bot- 
tom (1) to compensate for loss of the gasoline's 
volume by compression; thus it exerts the same 
pressure both inde and outeele the full. There- 
fore, the bull nee] be strong enough only to with- 
sland the buffeting of surface waves. However, 
the sphere’s 3-inch-thick walls are designed to 
resist water pressures up to 944 tons per square 
inch, making it possible for the crew to work at 
ara-Wvel condi tics. 


To begin the dive, the air lock (2)—the 
crew's passageway to the sphere—is flooded with 
sea walter. This adds weight to the ship and 
starts its descent. To slow down, the pilot jet- 
tisoms driblets of tird-shot ballast from the 
silos (3) by releasing magnetic controls. 

Conversely, a3 the hathyacaphe encounters 
comer and slightly heavier water, its relative 
weight decreases, The ship slows down and may 
even stop. To resume the dive, the pil dis- 
charges a bit of gasoline, which ia replaced by 
heovier sea waler. 

As the hathyscaphe aches the bottom, 
the guide chain (4) touches down, and the 
grounded links lighten the ship se that it hovers 
in equilibrium. In effect it is “supported” 10 to 
15 feet from the ocean floor. 

To rise, the entire guide chain is dropped by 
releasing its electromagnetic fastener (5). After 
surfacing, the crew uses compressed air to blow 
water from air beck, thereby clearing the pas- 
ge bo Comming Lower, 
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withstand the pressure at nearly 5,000 feet. 

We have a certain interest in the success of 
this tube, for, if it were crushed, it might well 
cripple the F_N.RS, 3, Deep underwater im- 
plasions, sou see, may be as dangerous as 
explodions. This Pyrex tube might achieve 
the interesting distinction of collapsing with 
a force equal to a small charge of TNT and 
ripping open the hull, leaving two men almest 
a mile down in the Mediterranean. 

1 think of this all the way down, But the 
tube holds up, Moreover, i) flares regularly 
a= 1 trigger my camera inside the ball, 

T have the feeling thot I am looking at the 
Milky Way during a beautiful summer night. 
Most of the white specks are stationary, but 
some move in jerks, I cannot determine the 
percentage of dead one living matter, Seeing 
same filaments, T suddenly ery: 

“Oh, a superb siphonophore, Houvat! 
very big. Eight to 10 inches long.” 

My “secretary” writes it down, 

At 850 feet, FN AS. 3 brakes her own de- 
scent, and Howot no longer needs to jettison 
shot. We hang virtually at a standstill, Ap- 
parently, at this level we have encountered a 
slight but distinct change in water density. 
This factor ls important, for the bathyscaphe 
is a sensitive densimeter: a sinall variation 
in temperature can in effect reduce her total 
weight by several hundred pounds. 

To tesume our descent, Houot discharges 
some of the gasoline in the hull above, De- 
prived of thie lighter-than-water “lift.” the 
hathyscaphe slowly: begins to sink once more, 

“Tt looks to me,” say I, “as ff the specks 
ire bigger, A few minutes ago the muse was 
fog. Now it is snow—suspendel snow that 
never falls.” 


Naot 


Mintsture Monsters of the Deen 


At 1,200 feet I turn off the searchlight and 
accustom my eves to the obscurity. There 
is still a faint tinge of blue in the water. I 
can make out shrimps, jellylike blobs, and 
small mecdusas, pulsating feehly; and now the 
first fish-appear, Dreadful little things about 
two inches long, they are covered with scu- 
hrous silver patches and have transparent tails 
and bulbous eves that start out of their heads. 
They seem to be 4ryyropelecus. We see these 
mininture monsters the rest of the way down, 
together with other varieties, fishes resem- 
bing anchevies and ¢mall eets.* 

In the siow passape from 1,500 to 2,600 
feet the animals outside seem pretty much 


the same, although we have passed heyond 
the deepest penetration of natural light. But 
I note that the organisms are growing im size 
if not in population, without seeming. to lessen 
the transparency of the water, 

Without taking my face from the porthole, 
I squirm to relieve my cramped legs, while 
Houot tries nol to step on me or my. phote- 
fraphic equipment. Busy as o bird dog. he 
keeps my log and his own and vet manages 
to trim the boat constantly with delicate dis- 
charges of shot, Howot can maneuver the 
08%5-lon bathvecaphe like his own finger, 

"You've got to admit,” he says, “this ship 
fives you confidence,” 

“she's marvelous. But T admire the pre- 
cision of your maneuvers. From where | am, 
IT feel you are the absolute muster of the 
vertical. Suppose we start the motors,” 


Cruising a Half Mile Down 


“All right,” says the master of the bathy- 
scaphe. “Here they go, Do you hear the 


hum?" 


“Yes,” Tsay, “but why aren't we moving?" 

Houot chuckles. “What's your hurry? The 
hathyscaphe is heavy; it takes time to pick 
up speed.” . 

In a moment T reply, “You're tight. We 
wre accelerating, It's odd to see all those 
creatures rushing toward us. It will be even 
better on the bottem, Okay, let's stop the 
mators."” 

The bathyseaphe parades on horizontally 
for a while, losing momentum, Houot checks 
the amount of carbon dioxide in the air we are 
breathing. “Air okay," he reports, and we 
continue to chat, 

“People,” observe, “have told me there is 
nothing alive in the depths of the sea. But 
the amount of nitrogen matter I have seen for 
more than an hour! Tam convinced that men 
will soon begin to ‘mine’ these vast resources.” 

Houot nots. “Think of all the experiments 
that could be made with this device, if it were 
considered a submerged laboratery .. ." 

We sink through the levels reached by Wil- 
liam Beebe and Otis Barton in 1954.7 At 
3,500 feet the density of life increases con- 
siderably, 1 see what appear to be red and 


*Sec “Fishing In the Whiripool of Charyhdis,.” by 
Paul A. Zaohl, Native Geooraswi Macarisn, No- 
vember, 1053. 

' See, in the NATIONAL Groonaraae Mack: “A 
Half Mile Towa,” Decerher, 1934, and “'Round Trip 
“ Daye Jones's Locker,” June, £41, both by Wiliam 
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is The National Geographic Magazine 


Now [see the bottom, clear and bare, ‘The 


guide chain dangling below our car touches 


the ground and relieves just enough weight 
to bring our fall to a stop. No. vibration. 
PONS. J is trimmed neatly 10 feet above the 
sea floor, 4,040 feet down. 

I shout, “A shark!” 

Houwot laughs and savs something alsoul 
nitrogen arcosis, the intoxicntion of the 
Gepths. “Another shark!" T cry. 

“Your case seems serious,” the pilot ob- 
serves. | pull him down to look over my 
shoulder, He sees a charniime bitth shark 


about three feet Jong. It cones an until its 
nose almost touches the Plexigins, 1t scems 


to want a good Jook at us: Now it slowly 
switts away, its curiosity satisied, 

Larger sharks, 8 to 10 feet long, swim 
through the arena of light. Unlike their fa- 
miliar cousins in the heights of the sen, thev 
have broad, flat heads, elongated like a snout, 
and big, protruding white eves which glisten 
in the searchlight's. beams. Lazily they turn 
in the glowing circle, throwing shadows larger 
than themselves on the pale mud_ 

J remember now where I have seen one of 
these creatures before; it was at a country 
fair, billed asa “caterpillar of the sea,” a weird 
monster from the great depths, 

What are its eves for, I ask myself? No 
daylight penetrates into this absolute dark- 
mess, The shark must use its eves simply to 
detect the phosphorescence of its prey, 

L break off my speculations, for suddenly I 
see something so startling | burst out laughing, 
A newspaper lies spread on the sea bottom, 


Sharks Soll Prowl! Around Sphere 


We decide tu rest the sphere on the mud by 
valving a little gasoline. We know the theory 
of this technique, but we have never actually 
done it in the depths. When Howot turns the 
valve, we almost wince: gasoline is precious, 
and thie is like losing one’s blood, 

We sink the last 10 feet more to land with- 
out o jolt, throwing up a light mudd cloud, 
ow my porthole, slanting diavanally, is three 
feet from the: bottom of the Toulon canyon. 
The clear yellowish sand, or toned, is blistered 
with innumerable big mounds pierced by small 
holes like these of muirmets. Animals ure lur- 
rowing into the bottom, indicating on intense 
underground life. Shrimps four or five inches 
long float by. 

We ate in no bury. We plan to stay 
on the bottom for four hours while 1 experi- 


ment with movie and stil pictures, Before 
starting the motors to make a journey wcross 
the floor, we intend to look at thé landseape 
and discuss it for a while, Outside, the fan- 
tastic weaving dance of the-sharks continues. 
There aire as many a8 four in: sieht at once, 
casting huge baroque shadows on the sane. 


“Soup” Grows Thicker with Depth 

Howot and 7 agree that bathyscaphe dives 
ips|et some traditional ideas of the sea. For 
us, at least. the problem of the deep scattering 
layer ts now restated in entirely new terms: 
So, far as we can see, there is, biologically 
speaking. mo DSL, but rather a great bowl of 
living soup extending on down and growing 
thicker the deeper mio the “turcen™ we po. 
Bath Beebe and Barton, the two men who 
have previously looked out into the dees, 
have reported that the density of organisms 
seems to increase with depth; but so far little 
attention has been paid to their statement. 

The cycle of marine animal life is supposed 
to depend directly or incirectly on phytoplank- 
ton, generally microscopic algae that live in 
suspension in the water, These basic plants 
of the tndersea economy fely on photosyn- 
thesis, the process by which those containing 
chlorophyll use energy derived from sunlight 
to make carbohydrates. This activity con take 
place only in the layer penetrated by suntuchy, 
ually to a depth of 600 feet: often not more 
than 200 feet. 

Below this life-giving realm of the sun, says 
Classic theory, the aninial population thins out 
in the dark and the cold, where living cres- 
tures are supposed to depend on the plant life 
at the top, inva vastly complicated web of 
existence. Yet against this notion are ranged 
the direct observation of five men who have 
been to the depths—Heebe, Barton, Hount, 
Willm, and myself. I cannot propos an ex- 
Hlanation of why reality does not match the 
simple, attractive theory. But there must be 
somewhere an unsuspected link in the cycle 
of marine life yet to be discovered, 

We decide to cruise along the bottom. Hovat 
presses a lever to discharge some ballast. Tn- 
stantly we hear the rumbling noise of some- 
thing heayy: falling from the -ship. 

We look at each other. Savs Houst: “The 
quide chain must have fallen," 

Tam still at the porthole. “No. The out- 
side lights have gone out. The batteries must 
have dropped off," A very short silence, 

The pressure gauge is just above my head, 
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the sum was 
our inst dive before the lnithy- 
ecapive's Dakar, French West 
Africa, There, in water tar deeper than in tut 
Weiliterrancan descent, Howl and Willm were 
too ottempl the record-making dive described 


in the following pages, 
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Even at the Greatest Depth in the Seca Ever Reached by Living Man 
the Bathyscaphe’s Crew Finds Abundant Signs of Life 


Ry Lr Commer. Greorocrs & Hovor 


weather for your big dive will be just 
before the full moon,” 

The almanac showed the February full moon 
of 1954 was due on the 17th. As the day 
neared, the meteorological forecasts swung into 
agreement with the local sages, and at dawn 
on the 13th we began to load the bathyscaphe 
with shot ballast. 

A few hours later the Navy tug Tenace took 
herin tow, und, with the stun breaking cheer- 
fully through the overcast, we headed out into 
the swells of the eastern Atlantic, All night 
and well into the next day we steamed along 
at our 4knot towing speed, the sulmarine 
following easily and without incident. 

Some 160 miles southwest of Dakar we 
neared our divitie site, Seundings showed a 
depth of about 14,300 feet; the echoes were 
clear, and the bottom appeared smooth ond 
level, favorable for our “landing.” 


(): readents of Dakar said, “The best 


Pilotless Dive Proves Sub’s Ability 


Sone of us got much sleep the night before 
the dive. My brain worked over the precau- 
tions, the unforeseen elements, the fantastic 
anticipation itself, I comforted myself with 
the reflection that at least this operation 
aeermed to be going better than the pllotless 
13,450-foot dive on January 27, 

That affair had been a hard trial indeed of 
the bathyscaphe and the men who handled 
her, The waves had been 12 feet high, The 
tow cable had parted, casting the F.N ALS. 3 
adrift. and we had had to scatter the convoy 
to avoid collisidns in the darkness. All night 
the Aite-Monnter had kept the submarme in 
her searchlight beam. In the morning, two 
parties of seamen and a diver had to struggle 
for hours on the pitching bathyscaphe betore 
they could pass a new towline, 

Even so, that pilotless dive had been a 
success. When a Navy flying baat radioed, 
“Bathyscaphe on surface, 15:05," we knew we 
had witnessed a historic day in the annals of 
undersea exploration, For the dive had proved 
that the bathyscaphe met specifications, 

Our aim had always been to create a ve- 
hicle capable of descending repeatedly to 
13,125 feet (4,000 meters), shightly more than 


the average depth of the oorans, Now all that 
remained was for Lt, Pierre Henri Willm.mnd 
me ti go there ourselves. 

Evervone turned out early. In the frst 
fight of the winter day, February 15, 19s, 
our little ships gathered around the tiny sub- 
marine in the heaving ocean, Willm and I 
put on heavy pullovers; it would be cold 
down there. To this costume Willm added a 
brief case, making him look like a serious 
young lawyer on his way to the office, The 
brief case, however, contained sandwiches, 

At 7/40 he and [went over the side to.a 
dinghy with Midshipman Andre Michaudon. 
Not trying to bide the worry on their faces, 
Lt. Comdr, Georges Ortolan of the Alte on- 
fier and Comdr, Phitippe Tailliez of the Un- 
dersea Research Group said goodlye 

We croseed the waves to the bathvscaphe, 
and Willm leaped aboard her, Disappear- 
ing down the air lock, he unbolted the en- 
trance hatch to the sphere, clased while under 
tow. From the conning tower | directed the 
lowering of the guide chain, while a quarter- 
master and two divers swam under the “deep- 
boat” and removed the security dogs from the 
electromagnets, 

They found, unfortunately, that one of the 
devs had been insecurely fastened, jarring 
lonse the electromagnet ona shot silo, We 
had no way of replacing the magnet without 
lireakine the electric circuit, interrupting the 
magnetic field that bars the shot from falling 
and emptving the silo af its pellets. 


Hout Jettisons o Ton of Ballast 


For a moment it loeked as if this mishap 
had canceled our dive. Then Willm reminded 
me that he hod put aboard the Eise-Monnier 
an extra ton of sbot before leaving Dakar. 
His lucky inspiration saved the day. We jet- 
tisoned the silo's contents into the sea amd 
refilled the tube with 20 bags of shot, paddling 
them over to the bathyscaphe in two rubber 
dinghies: It was hard work, but the men were 
full of ardor and goo) will, ‘They tinished a 
few minutes before 10. 

We said gvoulbve to Michaudon, who was 
to ade the final pounds of shot, then hurried 
down the ladeer of the air lock aml boltect our- 
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were the masters of our fate 

To start the dive, we turned-the valve floc] 
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mikht cause o gieher of ofl to spurt from never more striking. 

that gauge. Picking up a huge monkey kt 11:30 our pressure gayges read 0,560 
wrench, Willm tried to tighten the mut. In feett we were passing through the lowest 
cur clutter of instments, clothing. snacks, strata we had reached In the Mediterranean 








Two and a Half Miles Down 83 


dive last August, Willm pressed the button 
which cut of the e¢lectromagnets on our four 
sos ond held it down for 100 seconds: A ton 
of iron pellets fell on the sphere andl bounced 
into the sea, greathy reducing our speed, I 
tapped out an ultrasound message to the ship 
far above: 

“Everything going well; 6,560 feet,” 

Now the vertical-speed indicator stood al- 
most ut sero, We were inching through the 
black unknown, with a circus outside the 
window. In the bright light, magnificent red 
shrimps with long antennae swam past. 

By noon we hal reached 9,845 feet, close to 
the greatest depth hitherto attainer—by Prof, 
Auguste Piccard in his Trieste bathyscaphe 
on September 30, 1953, Releasing another 
ton of ballast, we stopped almost clead, 

Every. squate inch of the sphere was now 
being subjected to a load of 4,470 pounds. 
Carefully we inspected our weakest points— 
the outlets through which control cables pass 
outside to the lights, motors, and electro- 
manets. We had sealed these small holes 
with conical plastic washers, so designed that 
the pressure of the water against the sphere 
should make them tighter than ever. Was 
the theory sound? 

Thouweh our ears strained) for suspicious 
noises, we heard only the normal hum of the 
transformers, the hiss of the oxygen, the reg- 
ular ticktock of the clockwork in the pres- 
ere recorder. “All eontrol apparatis func- 
tions perfectly,” | wrote in the ship's log. 

Releasing some Of our buoyant gasoline, we 
started downward once: more. As we encoun- 
tered Increasing Pressure, our remaming gasn- 
line slowly contracted, worl sta water filled the 
space in the bottom of the buoyancy “balloon.” 
Heavier now, our ship picked up speed. 


Sea's Pressure Squeexes Steel Sphere 


Willm said, “Tt's about time we beard the 
duralumin frames cracking. In this pressure 
the sphere should contract about one milli- 
meter |.04 inch} and pull a bit on the-sup- 
port frames,” 

But we heard nothing, The frames proved 
sufficiently elastic to adjust to the shrinkage 
af the ball, 

At 12:45 our pressure gauges registered 
11,800 feet. I started the echo sounder. At 
once the stvlus started drawing pictures of the 
sea bottom, Om the graph the depth profile 
sloped up toward us. Tt gave us a rather 
queer feeling, for ona moving ship, when one 


sees the graph climbing, it means a hill rising 
from the floor. Our “hill” was caused by the 
submarine falling toward a level piain. 

When we reached 660 feet “altitude,” it 
was time to decelerate. We didn't know 
whether the bottom was smouth or jagged, 
and the hathvscaphe must land very lightly. 

Systematically we shed ballast—first 550 
pounds of shot, then 350 pounds, until the 
FN.RS. F hada negative buoyancy of only 
a few pounds, With ovr craft so nearly in 
halance, we could rise by dropping only the 
giride chain, 


Preparing to Land on the Bottom 


Slowly the curve of the echo graph climbed 
toward us: 330 feet... 260 feet... 163 fret 
oes 63 feet. The soup outside seemed motion- 
less. Only the echo sounder and the log 
acknowledwed the descent. We were more 
than 2'4 miles down. 

| was at the porthole in the profound silence 
of those last moments, Finally— 

“| see the bottom!” 

It wae thrilling, Our droplights made a 
theatrical circle about 10 feet in diameter on 
the sea floor, The yellow sand was carver in 
low ripples. Everywhere extended mounds 
with animal holes about an inch wide. ‘Though 
WE Never caw a creature go in or out of the 
holes, we felt there mist he many living things 
under this rumpled surface. 

The guide chain touched bottom, and the 
F_N.RS. 3 came to a dead stop, hanging above 
the flogr by a steel tendril. There were no 
more maneuvers to be mode, The water tem- 
perature was 41° Fahrenheit, and the inside 
of the ball was-verv cold to the touch, 

1 checke:| the temperature gauge of the 
gasoline’ in our “balloon: 50° F, Soon, as the 
gas cooled, contracted, and became heavier, 
the sub sank gently to the bottom. A cloud 
af very fine sand bloomed around the gondola 
and drifted away in a slight current, 

We had landed at 1:30, Above ws, 13 
Fiffel Towers could have been stacked on endl 
without reaching daylight. We were alive in- 
side a 3%4-inch shell, withstanding « total 
pressure of 68,000 tons, ot 5,900 pounds per 
scare inh. 

We took tums at the porthole, storing at 
the sen Hoor ata depth no man hail ever 
reached. before alive. i 
sea anemones were clinging to the bottom, 
Tulips of crystal, they swaved lightly in the 
gentle current. 








Willm tock over the porthole. Ina moment 
he shouted, “A shork!" 

It is a ery that should become frequent 
among men whe go te these depths, It would 
be ddd toa parachute aimlessly into mid-sahara 
and: land beside a lion: vel each time we have 
visited the bottom wastes in the hathyseaphe 
we five-seen ot least one shork. Unless our 
luck has been phenomenal, this must mean 
there are thousands af them hiving in the 
works dark byeemeent 

Willm’s Ash was about ti) feet long, Though 
it must have known nothing but everlasting 
darkness, it swam without besitation into the 
clare of our lights and looked at the porthole 
with its great protruding eves. ‘The long body 
urncdlulatercd lazily in the droplight. 

Qur dive plan had provided tor three hours 
on the bottom, in me hurry, we amused our 
selves bw nudging the bathyscaphe here and 
there with the electric motors, extending our 
vision. Our only concer was tosurlace betore 
niwhtfoll. so that the little sobmarine could be 
taken under tow tn daylight. Theatr seemed 
fresh and tonic, and we thought ourselves the 
Rings ol tiv Bea 

ft wae 2:06 when our elated trance was 
broken. A tremor shook the bathyscupie 
Remembering past aecidents. we realized .at 
once that one of the moaenets abaye us must 
have failed and that 41 300-pound battery was 
loose, A secon! quake followed os the re- 
maining macwis cul out, aod a dull rumble 





toll we the hotteries were skidding. off ane 
crashing inte the sond. The exterior livhts 


wenl oul, 

After only 36 minutes in our new realm 
We Were helnlessly euring to the surface u 
top spee). about we miles zen howr, 

[ took the ultrasound key and tapped oul 
tlash-(lagh, On the Afle-Afonmier they read 
our dizappointment in the single code letter 
“AD” which meant Je menie—"l ascend 
(We didn't hove a letter <taniding for “Blast 
it all, anvhow!"") “AD” avant that the es- 
corse aod tenders were to seatter to avoid 
the risk of / VALS. 7 crashing against a keel 

Al G3:21, 75 minutes after our batteries 
hal fallen, we broke the surface, | 100 vurds 
from the Alie-Afownier, As soon ws the an 
lenna was out of the water, | phoned Ch tatan 

“We have been halt an hour on the bottom 
at [3.287 leet. 

He replied, “We picked up vour signals 
Congratulations, old man! 

Rear Adm. Jean Georges Gayral, command: 
ing the Navy in French West Africa, buzzed 
us in his flying boat, sending us his felicitations 
by radiotelephone, 

We blew the water from the air lock aid 
climbed through the hateh, A blast of cold: 
wel sea. air swept down the lock to greet ws. 
After staggering up the ladder to the conning 
lower, we stood blinking in the sun, our eyes 
diveled) after so: long below. 

The first man abourd was Mitdshipman 
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New Miracles of the Telephone Age 47 


Communications Have Just Taken One Forward Step by Adding Sight 


to Sound. 


Now the Future Promises Even More Startling Changes 


By Rosert Leste Conwy 
Nathonal Geusrtphile Mararlne Staff 


FMUE physicist tossed a shiny object 
smaller than a pea onto the desk tin front 


of me, 

“There it is," he said. “There's your mir- 
cle. Doesn't: look like much, does it?" 

I picked it up in my fingers, It was a 
tiny speck of silvery-gray metal, coated in 
plastic. Three wires thin as cat whiskers 
led out of it, That was all (page 59). 

This was the transistor, invented by sct- 
entists in the building where | was sitting, 
the Bell Telephone Laboratories, at Murmy 
Hill, New Jersey, 1 ts the “electronic midget” 
that makes cautious physicists and sober busi- 
nesamen talk like science fiction writers. 

Hasically, it is a device for controlling the 
mivernent of electrons, tiny nesatively charged 
particles of electricity. Tt can do the job 
up to a million times more efficiently than its 
predecessor, the vacuum tube. 

Someday, radio engineers prophesy, houses 
will be transistorized. Mothers will watch 
their children playing in the vard, their babies 
sleeping in the nursery, their cakes baking 
in the oven, just by flipping a switch. A 
television screen on the kitchen wall or in 
the living room will pick wp any part of the 
house through miniature, inexpensive tran- 
sistor cameras. 

Transistor “Brain” Moy Steer Your Car 

Automobiles, toa, will be controlled hy tran 
sisters. When the family takes » trip, it will 
climb into the cur, set the controls, and 
relax while a transistor brain under the hood 
tukes over the driving, guided by radio waves 
from transistar circuits under the highways. 

Dr. Harold S$. Osborne, who retired not 
long ago as chief engineer of the American 
Telephone and Telegraph Company, makes 
an even more startling prediction ; 

“Let us say that in the ultimate, whenever 
a baby is born anywhere In the world, he is 
piven at birth a number which will be his 
telephone number for life. As soon as he 
cun talk, he ie giver a watchlike device with 
10 Little buttons on one side and a screen on 
the other, 


“Thus equipped, at any time when he wishes 
to talk with anyone in the world, he will pull 
out the device and punch on the keys the 
number of his friend. ‘Then, turning the de- 
viee over, he will hear the voice of his friend 
and see his face on the screen, in color and 
in three dimensions, WW he does not see him 
om] hear him, he will know that the friend 
is dear.” 

How far away is this transistorized tomor- 
row? 

Perhaps not so far as: vou think, Mass 
production of transistors is just beginning in 
1934, “(Closed circuit” television systems like 
the one the housewife may use to watch her 
children are aperiting today in industry, with 
cameras overseeing production lines and even 
peering into blast furnaces, Miniature elec- 
tronically controlled automobiles have been 
built and operated. 


Telephone Changed Civilization 
Fantastic as it is, the promise of the tran- 
sister is only part of a bigger change in our 
civilization that started in 1876, when Alex: 
ander Graham Kell invented the telephone. 
From the telephone laboritories that grew 
out of Bell's workshop, scientists have contit- 
ued to pour cut an astounding array of inven- 
tions, ideas; and machines: All have een ie- 
simed for the same purpose: to make it easier 
for people to communicate over distances." 
Totay there are $1,000,000 telephones in 
the United States, roughly one for every three 
people. This is 57 percent of all the tele 
phones in the world, Americans: use then 
188,000,000 times a day, 365 days a year, 
But the change did not stop there. After 
World War U1, television burst on the United 
States like an explosion. In 1946, practically 
speaking, there wasn't any. By 1054, eight 
years later, more than 60 percent of all 


Ser, in the NatTiosvay, Grocearmic Manazine: 
"Miracle Men of the Telephone,” March, 1647, “The 
Miracle of Talking by Telephone,” Ortober, 1957, 
both by F. Barrows Colton; and * ‘Prclistoric "Tales 
phone Dave,” by Alexander Griham Bell, Murch, 
eli only biographical article ever written hy 
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American homes had one or more television 
sets. Nearly 400 television stations were 
broadcasting programs in more than 225 cities. 
Popular weekly TV programs could—and 
did—boast of regular audiences larger than 
40,000,000 people. Surveys indicated that 
the averawe member of a “television family” 
spent roughly 255 hours a day watching his 
acreen. AS one network official pointed out, 
this probably makes watching television the 
third largest activity in American life, ex- 
ceeded only by sleeping and working. 


Seeing by Telephone 

And though many in the audience may not 
have realized tt, 
network television program they were seeing 
by telephone. For it ls the Bell Telephone 
Svstem-—the A. T. & T. and 21 associated 
companies—which provides. the broad com- 
munication highways that carry television's 
moving, talking pictures from city to city 
ancl from cagsl to comet. 

To handle television transmission and to 
werve the millions of telephones—hali of them 
added in the Inst decade—the Bell System 
hos unersone since the war the biggest ex- 
minsion of any corperution in the history of 
this country. Expeniliture for new telephone 
facilities alone amounted to nine bilbon 
dollars. 

Most of this. tremendous sum came not 
from company revenues, which are closely 
requlated hy Federal and State governments, 
but from the public, Six times sine 1945 
A. T. & TT. hes gone to investors, including 
its own stockholders, for money. Each time 
they responded by investing amounts ranging 
from $343,000,000 to more than $600,000,000. 

The latest issue of convertible debentures, 
affered in 1955, was for $602,000,000. Signif- 
cantly, the majority of subscriptions came 
from existing stackholders, Yet during the 
last eight years the number of shateholders an 
the A. T.'& T. bas grown from 684,000 to 
1,265,000. No other private company has sn 
many’, 

This telephone expansion presented a truly 
stugeering problem to the company’s engi- 
neers. Thinisands of miles of coaxial cable, 
lead-sheathed copper tubing as thick as your 
arm, were plowed underground, and costly 
electronic “repeater stations’ installed every 
few miles along the way to service tt. New 
telephone exchanges were rushed to comple- 
tion, The number of telephone operators grew 


whenever they watched @ 


another. 


pust 200,000 by 1950 and kept on growing. 
But the demand was stil] too great, 

Finally Bell scientisis and] engineers had 
to design and build a brand-new kind of com- 
munications system, 

First, they devised one of the most amaoz- 
ing machines ever put together: an electro- 
mechanical broin that can handle not only 
local but lone-distance telephone calls auto- 
matically, without help from an operator, 

Second, they built a transmission system 
which does not use cables wt all: the micro 
wave radio. relay. 

Today, when you telephone from coast to 
cnast, there is a go! chance that your voice 
travels most of the way through the air, by 
radio waves. As it flies, it is very probably 
sandwiched in, along with several hundred 
other voices, between two television programs. 
The two TV programs take up as much chan- 
nel space as 600 two-way phone conversations. 

Tf you have driven recently on the open 
highway in mountainous terrain, you may 
have notice! high on a peak, one of the 
deel or cancrete towers of the microwave relay 
svatem. It probably louked like o liphthouse 
with o cluster of giant megaphones on top. 
The “megaphones’ are the all-important an- 
tennas that transmit the mlie signals. 


107 Towers Span U!. 5, 


There are LOT of these microwave relay 
Lowers now stretching across the continent 
like a huge, joose-jointed picket fence. In 
addition to this central relay line, which rons 
from New York to San Francis, other limes 
carry signals north and south to other sec- 
tions of the country. Altogether, there are 
more than 400 towers in. the United States. 

The towers are usually about 30 miles 
apart, but alweys within line of sight of one 
For microwaves, unlike some other 
radio waves, will not “bend” effectively around 
the earth's curvature, 

To find out bow the microwave relay sys- 
tem works and to see a relay tower in upera- 
tion, T flew to Reno, Nevada. Filteen miles 


snuthwest of Renu in the High Sierra stands 


10,778-foot Mount Rose, Near iis peak the 
telephone engineers butlt, m 1950-51, the 
highest relay station in the country. 

The bill for construction and equipment on 
this one station cume to wore than $700,000. 
Just building a road up the mountain cost 
A. ‘T..& T, $120,000, 

The lust 1,500 feet to the summit is a 
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turned the car off the road in front of a big 
red barn, 

“Come on in,” he sal, “I want vou to 
see the Sae-Cats.” These odd gas-driven 
vehicles resemble 9 seaplane, an army lank, 
aml] a Toonerville Trolley, all rolled inte one. 
The Sno-Cat's cabin, high and siyuare, rests 
on four pontoons, exch ringed with is own 
enterpillar tread (page 102). 

“When the snow comes.’ Ostrom said, “we 
ride these up the mountain, Six feet aft snow 
or 60 make no difference to them." 

“When it gets deep, we're often the only 
ones who get through. We tun a regular 
delivery servior for people living slong the 
road. They phone us down jn Reno and 
cay, ‘You're coming anyway, so would you 
nvind bringing some aspirin?’ Once we took 
a load of hay ty feed some starving cattle. 
Another time we carned two pregnant women 
down from the hills te the hospital.” 

Back in the car, we drove on to the bottem 
of the aerial tramway. Here, when the 
weather is bad, they pork the Sno-Cyts. 

*You ought to try this ina blizvard,” said 


Doyle as-we climbed into the gently rocking: 


tranwar, “Wou can't see the ground below; 
in fact, vou can't see anything more than 
(8 inches away. You just sit in the middle 
of nothing ond hope she keeps moving.” 

At the top of the tramway, Doyle unlocked 
the heavy metal door of the relay tower and 
we entered, 


Bunks for 10—Juat m Case 


I found meself in a comfortable living mum, 
Through a door t could see a kitchen with an 
electric stove, & refrigerator, and a big food 
freezer (powe 108). There were beds, and 
even a bathroom with a shower. 

“Normally,” Ostrom explained, “this sta- 
tion is unuttended, except for a monthly row- 
tine check. Tt does its job automatically, like 
most of the other relay stations, Hut when 
anyoot the equipment here breaks down, we 
have to climb the mountain and repwir it. 

“In this country, you never know when 
you'll get down again. Several of us have 
been trapped up bere by blizzards—same- 
time: just overnight, somelimes for a week. 
So we always keep enough food on hand to 
last a month, We have bunks and bedding 
enough to sleep 10 men, and din automatic 
oil furnace.” 

Adjoining the living quarters, a latwe room 
contains the electronic equipment needed. to 


run the station. Steel cabinets hold a com- 
plexity of wires and banks of tiny vacuum 
tubes. “These are the amplifiers and mocdlu- 
lntors that control the streneth and frequency 
oi the radio signals. Wave wuldes, square 
metal pipes of precise dimensions, lead from 
the amplifiers tu the antennas an the reof. 

The function of the relay station at Mount 
Rose (andl at all the other-statinns in the 
chain} is simply ta pick up radio. waves fram 
one relay station 30 miles away, boost their 
power, and send them on to the next relay sta- 
tion 30 miles in the opposite direction, 

The waves may be carrying television pre 
rien, telephone calls, radia programs, or 
all of these things at the same time. 


How a Microwave Relay Works 


Four hornlike antennas on the toof of Mount 
Row station work together in pairs, ane of 
each pair aiming west, one east: one receiy- 
ing, one sending, Between them the two 
pairs can provide six broad communication 
channels in each direction, Each channel can 
(ransmit a television program or hundreds of 
telephone calls ot one, One serves as a 
reserve chuinnel for use in, emergencies, 

To understand bow the microwave: relay 
system operates, consider a television program 
eine prduced in New York, Suppose it 
i< a weekly, hour-long dramatic show, which 
costs $75,000 to produce and put on the wir 
(some run considerably higher than this), 
An advertiser is paying. the bill; to justify 
epcniding so much money, te must reach an 
wiihience of millions. So he wants his program 
Hot just on one station, hut on a network, 

A sponser may “buy” a network of almost 
any size, [rom a-Tew stations wp to more than 
100, Suppose, since our progr is an expen- 
sive ant, he chooses o 64-stathon Coast-lo-comst 
hookup, In this case, approximately $1,800 
of his 575,000 goes to the A. TLO& T. for 
transmission, The rest ts. paid to writers, 
actors, directors, ind musicians, and to the 
network ane its affiliated stations, 

As our program goes on the air from the 
New York stucia, three or four television 
cameras are trains! on the stage trem clif- 
ferent angles: The canveras are mounted on 
wheels 4o they can move with the action. 

Each camera “sees” the stave through 
lenses, Justus a photographic camera does. 

* Set “Soo-Vats Alochanima Oregon Snow: Survey,” 


by Andeew H. Brown, Natiowan Groorede Maca. 
tine, Noverber, 1949, 
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In New York, before T went to Mount Rese 
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The television director in action is with 
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1, Television Studio. Comera and micro 
phone turn living scene and sound Into mil 
lions of electrical signals o second. 
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Coast-to-coast Relay of Television Pictures by Microwave 


How TV Pictures Flash Across the: Caieetiy 


To carry programs from netwark studia to home, mile 
liens of signals a second fly over wires-ond through’ 
the gir, To transmit them, the American Telephone 
and Telegraph Company uses coaxial cable and, 
more recently, o chain of tower the microwave reloy 
fmatem,. Beomed fram tower to fower, pictures reach 


YOur recerver in less tnon 1°50 of @ secend 
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New Miracles of the Telephone Age 


the millions of picture signals with a minimum 
of distortion to 63 broadcasting stations scat- 
tered] from coast to onast. 

The operating center in the Long Lines 
building is television transmission. heackjuar- 
ters for the entire United States. At first 
impression it seems like a leisurely place 
Facing TV screens slong one wall sit four men 
who spend most of the day looking at televi- 
sion—and get paid for doing it. 

Their job is not as relaxing as it Inoks, 
however, These transmission men are not 
watching programs. They are monitoring pic- 
tures, which is quite a different thing. 


A Flicker Means Trouble 


They pay no attention to the plot of the 
TV drama. But aw flicker in the picture, a 
dowble image, or a momentary fading sends 
them into a flurry of activity. Beside each 
man's screen hangs a telephone. By calling 
the network control room and monitoring 
paints along the reluy system, they usually 
pinpwint a breakdown within seconds and alert 
the technicians tu fix it. Meanwhile (if the 
difficulty is in the A. T. & 'T, facilities), the 
program. is re-routed to another channel. 

Other spurts of activity come on the hour, 
the half-hour, and the quarter-hour. 

Qur New York advertiser bought o cnast- 
to-cowst network for his program. The next 
sponsor, however, may want only stations 
along the est coast from Boston to Florida. 
This means that between the two programs 
the network. must be cearrangerd, 

It’s done by pushing buttons on a big oon- 
trel board in the monitoring room. | watched 
a transmission man make the switch skill- 
fully, pressing the knobs two at a time. He 
had just 20 seconds between programs to co it. 

“Do you ever make a mistake and push the 
wrong button?” Laskedl Arthur Dittmeier, the 
Iransmission Supervisor in charge. 

“It has happened.” he admitted, “but very 
rarely. When we do make a mistake, it doesn't 
stay made very Jong. Usually we catch it 
hetce. Hut if we don't—the station owners 
miniter their own shows, you know, and when 
they suddenly find they're getting wrestling 
matches instead of Marilyn Monroe, they let 
us know promptly. And To mean promptly!” 

The program signals move from the moni- 
(aring room to the roof of the Long Lines 
building, Here they are mounted on super- 
high-frequency tadio wayes and amplified so 
that they can make the jump to the nest relay 


LO 


lower in Martinsville, New Jersey, 25 miles 
away. 

The superhigh-irequeney (SHE) waves ased 
in microwave relays are a litth longer than 
uoman's finger, About four billion of them 
fly past a given point in a second, They can 
be focused, like rave from a spotlight, into a 
sharp, one-directional beam. This is done 
through a lens in the antenna, developed by 
Bell Laboratories, The beam can be sent 
from relay to telay with less than one walt of 
power, 

Amplified and modulated, the telewision pic- 
ture is ready Lo begin-its transcontinental trip. 
It will leap from tower to tower 106 times on 
the way. And it will reach San Francisco in 
about 1/50 of a second after it leaves New 
York (color cliagram, page 96), 

At euch tower the signal is reamplitied 
und its frequency chaneed again—-raised of 
dropped by 40 milion cycles a second This 
is to avoid the double images, or “ghosts,” 
that might result if part of the signal beamed 
at one antenna overshot its mark and reached 
the next intenna down the line. For the same 
reason, the relay towers are placed in a slightly 
meme peesition, 

Telephone engineers have taken elaborate 
precautions to prevent breakdowns in the un- 
attended relay stations. At Mount Rose. for 
example, Jerry Miller shower mea Diesel- 
powered 40,000-watt generator that turns it- 
self on if power falls. An S-mdéoth supply of 
Diesel oil i kept on hand. 

He alse showed mea miniature sir-cooling 
system which kerps the station's vacuum tubes 
fram overheating by blowing a jet of air on 
each individual tube, 


Alarm System Guards Station 


Standing guard over all the Mlount Kose 
equipment Is an intricate alarm system. If 
anything goes wrong, Wt flashes a warning to a 
telephone exchange in Reno, where. a repair 
crew if always available, The alarm not only 
reports trouble, but blinks aight in a chart 
showing specifically. what the trouble ie— 
whether it a burnt-out tube, a shortage of 
Diesel oil, or even if the front door is open’ 

If a microwave channel does fail, the ausi- 
ence watching the television program at hare 
ually does not know the difference, [ny most 
cases, before the failure becomes noticeable to 
the human eve a much keener electronic eve 
has detected it and switched the program tea 
reserve channel, 
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At the end of the Hne—that is, at each of 
the network: broadcasting stations along the 
relay route—the television signal gets the same 
treatment it gut in New York, only in reverse. 

It woes through a telephone office to the hocal 
broadcasting outlet. Lts frequency is stepped 
down several billion cycles, ite power mused 
aoain, and it goes out on Lhe air. 

‘our television antenna picks up the. broad- 
cast waves and shoots the electrical impulses 
down into your receiver, where an electronic 
seanner like the one in the TV camera turns 
them back into a pichure. 

We have seen bow a television show is car- 
Tied across the country from o studio, Many 
otoprams, of course, do pot originate in stu- 
dios at all, but on football fields, In zoos, or 
on street corners. This calls. for more facil 
jties:. mobile relay stations mounted on trucks, 
and sometimes miles of temporary wiring. 
When President Eisenhower made his opening 
campaign speech at Abilene, Kansas, June 4, 
1952, telephone engineers bad to set up 300 
miles of relay channel almost overnight, 


Color TV Brings New Problems 


In December, 1955, the Federal Communi- 
cations Commission stamped its official ap- 
oroval an an all-electromic system for TV 
broadcasting in color, ane the television in- 
dustry prepared to blossom out in red, green, 
camel bbe. 

Color television assembly lines began rolling 
in March, 1954. ‘The first sets, the incustry 
warned, would be expensive: $700 ta $1,000 
or more. Hut for viewers who do not want bo 
buy a new color set, black and white receivers 
will still serve. The new all-electronic color 
system is “compatible,” whith means the siv- 
nals can be picked up either in color or in 
black and white. 
of color television. To show what the new 
camerus would do, the program displaved a 
luncheon scene: a table laden with vellow 
bananas, brizht-red apples and tomatoes, green 
lettuce, rare beef, and glistening -silverware. 
Pictures on the screen were clear and shurp, 
colors viviel ane lifelike. 

Toa AJ TO& ‘Ty engineers, network dolor tele- 
vision presents new problems, The signals 
required to trinemit a color picture ate far 
more complex than for black and white, 

A color camera, uging mirrors and color fil- 
ters, breaks the picture up into three sepuirate 
sets of signale—one for red, one for blue, one 
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for-areen. All three must he sent through the 
air at the same time (page 100), 

It's a delicate operation, and even a minor 
distortion can be disastrous. As one Bell Sys- 
tem official put it, “If the eolor signals get 
even a little way out of phase, we have green- 
ficed wotors—and red-faced engineers.” De- 
spite the difficulties, thi first tests of comst-to- 
coast oolor transmission, held late in 1955, 
were eminently successiul, 

Today the Bell System bas 3100,000,000 
invested in televisiun transmission, substan- 
tinlly more than anv of the four television 
hbrowicasting networks. Yet the telephone 
company, its engineers assured me, is not 
really “in television” at all. 

For a fuller explanation of this paracdax, | 
Called on Cleo F, Craig, a telephone emplovee 
for 40 years und since 1957 president of the 
American Telephoor and Telegraph Company. 

Domet Abr. Craig in his comfortable office on 
the top floor of the A. T. & 'T. Building, 195 
Broadway, New York. 

“or business,” he explained, “is not tele- 
vision, or radio, ar any other specific medium. 
We're in the business of transmitting infor- 
mation from one plice to another. Our job 
is to. sétve the community, and our particular 
branch of service is communication, 

“A television picture, to us, is another form 
of communication, another piece of informe- 
tion to be sent from here to there. Df we have 
the facilities, we'Tl sene it. 


Into the Movies—and QOhut 


“Tt hasn't always been easy for us to see 
juat where our job ends. In the late 1920's, 
for itstance, we got interested in the movies: 
Working with telephones, our men knew a lot 
ubout sound equipment and acuusties: so we 
began designing and installing sotnd systems 
tor talking pictures. We got out of that. 

“The same thing happened in radio. We 
lruilt, and operated a pioneer radio station, 
WEAF, bere in New York, and there we were, 
in the entertainment business; We pot gut uf 
that, too. 

“Today our policy is this: We follow a line 
of research im our laboratones long enough to 
are if it has same application to comemunica- 
tions, If it doesn't, -we drop it, Sometime: 
we come op with something that is wseful to 
us, but also has other uses outside our feld. 
In that cuse we make what we need ancl li- 
cense other manufacturers to make their own." 

(Continued on pare 113) 
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Suspended in Vid-sir, «a Georl Strains to Hear Dead Sounds 
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New Miracles of the Telephone Age 


One example of sucha device is the miracu- 
lows transistor. Amother, announced in- April, 
1954, isa silicon battery which turns sunlight 
inte electricity (page 117). Both were prod- 
ucts Of the same broad research program, 

After World War 1 a group of Bell Labora- 
tories scientists under William Shockley, a 
physicist from Massachusetts Institute of 
Technology, was studying a class of elements 
known a semiconductors. Germanium, found 
in zine ore and in some coal ash, i= 4 semi- 
cotductor: so |s ‘silicon, found in sand. 

Electronically speaking, a semiconductor ts 
in between copper, which is a- conductor, and 
glass, which ts at insulator, 


How the Transistor Was Born 


femiconductars had been in wee since the 
days of the old crvstal radios,” Ralph Bown, 
a-viece president of Bell Laboratories, told me. 
“One common use was as lightning arresters. 
But we dida't understand how they worked.” 

In the process of finding out, two of Shock- 
lev's colleagues, John Banleen and Walter 7H. 
Brattain, invented) the transistor publicly 
demonstrated an June 30, 1945, “Tt was one 
of these fabulous cases,” said Bown, “where 
naearch paid off in a hurry.” 

A transistor if a pinbearl-sived crystal of 
extremely pure germanium or silicon to which 
a caref ully controlled impurity, such as gallium 
or arsenic, has been added in a ratio of one 
part per 100,000,000. ‘The effect of adding 


this trace of ‘impurity is to upset slightly the: 


balance of electrons in the german, 

After the impurity is added, time wires are 
attached to the transistor so that an electric 
current may be passed through it, It is then 
usually encased in plastic to. secure the con- 
nections and protect the germanium, 

What does a transistor do? ‘The simplest 
anawer is: most jobs that a vacuum tube does, 
but far more efficiently—plus a good many 
that a vacuum tube can't do (pages 89, 93). 

What a vacuum tube (or a transistor) does 
is to control the flow of astream of electrons. 
Using vacuum tubes, scientists cun make an 
electric current oscillate thousands or billions 
of times a second. (Or they can take a current 
which is already oscilhiting anc rectify it, so 
that it flows in one direction, Thev can take 
an extremely weak current, like the one that 
moves up and down your television antenna, 
and boost its power a million times without 
changing its:churacteristics: 

A vacuum tube “boils off” its electrons from 


Lis 


a heated filament suspended in a vacuum, 
much like an electric light bulb, And like a 
light bulb it ts fragile and casily damaged! by 
shock and vibration, Beene of its fairly 
complex structure, there le a practical limit to 
how small it cain be made. 

A transistor rectifies, amplifies, ari] oscil. 
lates:a current just as a vacuum tube «dpes, 
hut-all inside a solid piece of metal—own vac- 
uum to be maintained, nu lass to break, no 
delicate suspended paris. And the whole 
thing con be smaller than aw kernel of corn, 

The mast important advantage of a tran- 
sistor, however, is the power it saves, In a 
Vacuum tube, mist of the electric power pores 
to heating the filament; this beat is quickly 
dissipated ond the power lost. A watt or more 
of eloctricity may be used to produce an out- 
put of only a few thousandths of a watt. 

In sone cases (as we saw at Mount Rose), 
so much heat is given off that air cooling is 
necessary, In building complex electreanic 
computers; heat from the vacuum tubes is 
often the chief limiting factor, 

A transistor tequires no heat at all, As 
a result, it usually will operate with as litth as 
1/1,000,000 the power of o vacuum tube 
doing the same job, 

Today some 40 American electronic manu- 
facturers, including General Electric, Svlwania, 
Raytheon, Radio Corporation of Ameri¢a, and 
the Bell System's Western Electric, are mak- 
ing, or preparing to make, transistors under 
Bell patents. 

Recently RCA opened a display to show 
consumers what to expect in a transistorized 
future, They showed a variety of experi- 
mental gadgets, none In actual production, 
stressing smallness and operating economy, 


Portable TV Runs on Batteries: 


One was the world’s first portable television 
receiver, enclosed in a case the sige of a hat- 
box. Battery-run, it needs only 13 watts of 
power, as contrasted with about 300 watts 
for conventional TV sets (page 931. 

Anuther was a microphone-transmitter built 
entirely inside a toothbrush box and min by a 
finger-sized (pen-lizht) battery. It can broad- 
cast to any near-by radio; 

An instrument resembling a child's toy 
piano, equipped with a battery-run tronsistor 
transmitter, could play muste with deafening 
Volume through a radio loudspeaker. 

‘Transistorized hearing aids have now been 
made as small as a cigarette lighter, weighing 





onhy about two ounces, Some run on a single 
battery litth bigeer than an aspirin tablet, 

The U. S. Army Sional Corps has estimated 
Inat, hy substituting transitors for vacuum 
tubes In tadar spotting and artillery fire-con 
trol equipment, power nayuirements could be 
cot 90 pertent, wencht SO percent. Batteries 
could be carried in cartons instead of corloads. 

The Army i8 also testing o transistorized 
radio Teceiver so small it was instantly named 
the “Dick Tracy,” after the comic-strip detec- 
live’s wrist radio, 


The Future: Who Knows? 


But transistor experts, at both RCA and 
Bell Laboratories, stress that ineeniius carcloets 
like these seancely hint at things to come 


“Asking us to predict what transistors will 
do. one of them (oli) me. “t like asking the 
man whe first put wheels on an oxcart to fore- 
See the automobile, the wrist watch. or the 
high-speed ovnerator, All wewe dome so far 
is te substitute transistors for vaciim tubes 
Ina few existing devices 

To telephone engineers, however; the: tran 
stator otters more than futuristic fantasies, 1 
I= flrena 
lems pew robot telephone exchanves, [1 helps 





' doing a vital job in the Bell Svs 


to ron an electromechunicul brain thot not 
only handles long-distance calls automatically 
but keeps track of how Jong vou’ talk, .and 
Lhen figures oul vour bill (pee 112) 

since November, 1951. citizens of Engle 
Woah! oN ew Jersey, have bee ys al ile tii fale Le up 
thee telephones and dial numbers in cities 
such as San Francisco, Sacramento, Phila- 
deiphia, Detroit, Chicago, or Boston as easily 
“vou can dial your neighbor down the street 
They do it without talking to anv operator 

The “operator,” in fact. could not talk to 
them vo it wanted to, It is-a nase of wires. 





sWwitrhes, Tharnets, reststors, capacitors, tui lies 
1, CO COUP! Transistors 

[ Went to Enylewoud to try long-distance 
diwling fornyself. [was met at the exchanve 
by William A, Frylinck, the plant service 
supervisor who has been with the experimen 
since it bean, 

With Deadly Aceuracy, Nike Hunts 
Down a Pilotless Plane 
Nike, timed for the “Winer! Victor of (Growk 


mythology,will serve ge oa key weapon in America’ 


; mis 
oOciette 2cthet enon bambi Tie rocket cin 
coock dawn planes fying al 56,000 fewt. Herr at 


White Sands Praving Ground New Menico, Nike cuts 
onder ihe wint of #2 Bell, A split second later it 
Withee explodes. teiring off ao wing, As the plore 
puimimets to carth, a moter moome of ot an pnygle 
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- 





| (fo é. 


75 | (i j 


Televwsion Plelps a Bank Depositer Balance 


Her Checking Account 
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“The subseriber calls an operater—a_ burnan 
one, this time—and lets ber know immedi- 
ately, Then he won't be billed for the call. 

“With customer long-distance dialing we 
have ‘to be especially careful about wrong 
numbers, because! each mistake ties up a long- 
distance toll cireult. So we urge people net 
to trust their memories but to write down 
every out-of-town number. 

“Now that you've tried it," Mr. Frylinck 
added, “let's go and see it,” 

He led. the way into a vast room filled with 
flat, gray steel cases, some Closed, some open 


and revealing panels of dimly glowing tubes: 


nnd banks of relays and switches. Off to one 
side a man on a ladder spliced wire; another 
man wrote ata desk. Overhead cables looped 
and twisted in intricate complexity. 


How the “Brain” Handles Your Call 


There were no -switchboards; no flashing: 


lights, no human voices. Vet everr while | 
watched, calls were coming in to the “brain” 
bound for points thousands of miles away, 
Unerringly it selected the right telephone from 
among millions of possible telephones, made 
the proper connections over distant trunk 
lines, rang the bell, and waited for an answer. 

Actually, the brain is made up of four sep- 
arate sul-brains, working together with split- 
secon coordination, 

To understand how it works, suppose Fd 
Smith of Englewood calls up Pete Jones of 
San Francisco, Jones's nismber being: MArket 
4-0070. The instant Smith picks up his 
phone, the brain goes into action, 

As he dials the 10 digits, 378; SLA 4-097), 
oneunit of the brain memorizes them, As 
soon as he finishes, a second unit reads them 
and instantly recognizes the “318 as San 
Francisco. In a flash it finds o trimk line, 
closes switches, and the connection & made 
with the San Francisco exchange. 

Then a third unit takes over and elec- 
tronically pulses the fast sever digits of the 
number across the country, Tt drops the 318, 
gince the Englewood brain is now, in effect, 
operating the dial equipment inside the San 
Francisco exchange, 

All this in 16 seconds or less! 

When the briin first picked up Smith's 
call, one of seven busily clicking machines’ in 
an adjoining room was called inte action. 
These ore the automatic message accounting 
machines (AMA), anather product of the fer- 
tile Bell Laboratories, 


The National Geographic Magazine 


When Smith first dialed, an AMA machine 
automatically recorded on tape his number, 
the San Francisco number, and the date, hour, 
minute, and second, When Jones answered, 
AMA wrote down the time again; it also re- 
corded exactly when they hung wp, 

Later the tape will be fed to other machines 
which will separate all Smith's calls and add 
up his telephone bill for the month. So far, 
none of Engleword's mechanized accountants 
has ever been cought in a mistake. 

Long-listance dialing went into Englewood 
is an experiment. Bell System engineers 
wanted to find out (1) whether the equipment 
was foolproof, and (2) whether customers 
would like it. ‘The answer to both questiots 
is yes, 

Englewoord’s telephone subscribers from the 
start were offered a choice: They could dial 
their own: toll calls, or they could call an 
operator and let ber do it, A recent survey 
shows 96 percent of the dialable toll calls are 
now being dined. This excludes person-to- 
person calls, which automatic equipment won't 
handle without human assistance, 


Nationwide Dialing ts Coming 


The Bell System is now going ahead with 
plans to put customer long-listance dialing 
on o nationwide basis. To find out how 
long it will take, I talked to Bill Nuon, of 
A. T. & T.'s long-range planning department. 

“Tt’s a complicated job,” he said. “Too 
complicated to set an exact Larget cate, 

“Before we can have notional long-distance 
dialing. you see, we must first have nationwide 
focal dialing. That alone may take 10 to 15 
years to complete, About 20 percent of the 
telephones in the United States are still ‘man- 
ual'—that is, an operator handles local culls, 

“The change-over to long-distance dialing 
will come gradually: A good part of it has 
already taken place. Almost half of our long- 
distunce calls are already ¢lialed directly by an 
operator in one city te the subscriber in an- 
other city, using equipment like Englewood’s: 

"Tn Washington, D. C..we recently installed 
what we call ‘wider range dialing,’ another 
preiminary step, Washington subscribers can 
now dial as far as Baltimore, Annapolis, and 
Frederick, Maryland—a rance of 40 miles.” 

You can now make calls through the Bell 
System to 102 foreign countries and territories, 
Of these, only Canada is included in plans tor 
customer long-distance dialing. 

Even for overseas calls, however, Bell en- 
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to Turn Sonlight inte Electricity 
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facuWUM- tube amplifiers, bowser in 
the telephone 
ita 
it 1s fimisherd, probably in 1956, the cable will 
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enble to carry 36 conversations at once. 
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easily disrupted by weather and even by siun- 
ble. culle to Great Britain 
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Rach amplitter contains three vacuum tubes 


Sur cs wi MH Vve Tone to be Sure 
When a tube wears Gut, teplacenrent will be 
costly. First, a ship equipped with electrical 
detecting devices will locate the trouble spot 
Then the coble will be Bauled up with grap- 
pling ) new section spliced in 


Sclentitts estimate the tubes are pood for al 
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least years—ther hope much longer 
The way to understand the telephone com 
one Ay T&T. public relations expert 
told me, “is to think of it as a nerve system 
Phink of the country as a big, scattered or- 


anism; | th It towethet 
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rus] WS VER (Pei Ter yess coordinate Vat body, 


At torst, the telephone wires Carmed ons 
suntls ant coreiponided ti the nerves that 
tarry sound from woor cnr ta brain 
Sow. with television, they re cartving Sight 
theres the optic nerve, 

But aca His nerves, 
Lor brain sends aomessaer alone these neryes 
telling Your finger to move, and It moves, 
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‘Remote control” by telephune 1s one of 
the newest and least known af Bell Svstem 
services, Clone of the fig of) companies, fut 
Instonce, controls valves on its pipelines in 
itinois hy pressing tutions in its New Vork 
ofice YOO miles away, 

Commercial fre are big weers of a differ- 
rimete-contrnl device, the tele 
Clerks Ina Sew Vork brokerage office, 
ny punching o kevboord, can quete the libest 
stock prices instantaneously in Granch. offices 
across the United Siates, 

hie teiclypewriters they wae, actually tong- 
(istance electric Printing machines, are made 
bY the Teletype Corporation, on A, T. & T. 
sbsidiory. Their messages are carried over 
telephone company fines, In the Bell 
svete served 71,000 telettpewriters in the 
United States, 
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One of the biggest mechanical changes in 
the history al the newspaper business began in 
O51. when the the Oniter 
and the International New. Service, 
wang Bell Syetent facilites, opened o ney 
kind of teletype circuit, 

The teletvpesetier, popularly 
“TTS, not only Cairits news stories to mem 
ber or subscribing papers but even rune the 
holy pe mache and sets type for the presses 
by remote control, 
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Printing. News by Lond Distance 


RKefore TTS, wire stories went to newspapers 
over orcdiwry Bell Svstem teletype machines 
After editing, they were token to the news- 
paper . criti} iSite TMT, where linatwpe WpeT- 
ators bel themoin type 

With TTS the story is punched in code on 
a tape about an meh wide. The tape is car- 
ned to the linotype machine and titted inte a 
boahike apeTates the finotype 
keyboard pulomaticalh 

Hy the end of 1933 than half the 
daily pipers in the country were getting TTS 
service iran the ABP, UF, or TNS, and more 
were subscribing every month. 

During World War J] the Hel) Laboratories 
Wendl to WOOF, along with the rest of Americas 
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+ 1954 Telephone Office Uses 
Radio Equipment to Reach Ships at Sea 
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high-side conttel room in Sew York and ath bike: 
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Everyone’s Servant, the Post Office 
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Deluged by Record Mail Volume, the Postal Service Streamlines 
[ts Operations and Speeds Delivery with New Techniques 


By Anran C, Fisarr, Jr. 
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ECENTLY Postmaster (General Arthur 
R E. Summerfield, who left o highly 
sticcessiul business career in Michi- 
van to join President Eisenhower's Cabinet, 
was discussing the size of the United States 
Post Office Department. With o moeful smile 
he recalled his peaction to the Department's 
sprawling dimensions on the day he assumed 
the job of No. | postman, 

"TP walked into mv office alone,” he tele! 
me, “and received my. first surprise. That 
office was overwhelming—almost os bi as & 
baskethall court! After a hike around the 
room | sat at my tesk and picked up an 
arianizational chart. 

“The chart gave me another“surprise, for 
not until then cid] realize the full magnitude 
of the Post Cifice., 7 thought, “Five hundred 
thousand employees! Why, this organization 
must be as lange as General Motors!" " 

lt is just a8 large, in fact, and in some 
respects fur larger. Including all. divisions, 
the automotive ginnt employs more people 
(517,000), but oo company on earth can 
match the extent of the Post Office's far-ilung 
operations or approach the number of trans- 
actions it conducts with the public. 


Mail Volume Grows Rapidly 


Few comparisons could hoye been more 
meaningiul to the new Postmaster General, 
In private life a General Motors (Chevrolet) 
automobile distributor, And today no one 
knows the significance of that comparison 
better than the Department's hard-working 
executive, called “the General” by his ass 
i bes, 

During 1954 Americans will deluge General 
Summertield’s army of postmen with a record 
$4 dillian items, more mail than is sent by 
the rest of the world combined. 

Since 1940 United States mail volume has 
nearly doubled. for an averige growth of 
about seven percent each year, And still the 
upwiirel spiral continues, 

Obviously, the size of the Postmaster Gen- 


etal’s private basketball court is entirely cor- 
sistent with the size of his Department and 
hie job, 

Rarely, indeed, does the Post Office under- 
take anvihing on a small scale. Just consider 
a few of its rotund, jumbo-size operational 
irures. | 

The Department maintains more than 
40,000 post offices, [ts current income ex- 
ceeds $2,500,000,000 a vear Its mail routes 
total approximately 2,250,000 miles, They 
reach every hamlet in the Nation, no matter 
how temote, and link the United States with 
countries around the globe. 

Postmen on their appointed rounds use 
27,000 Government-owtied or rented vehicles. 
Their office-tied colleagues sell 23 billion 
stamps each year and handle more than 900 
milion “special service” transactions, such as 
issuing money. orders and registering letters, 


Postal Savings Exewed Two Billion 


The Postal Savings System, with deposits 
of $2.341,000,000. ts one of the world's larg- 
est savings banks, und the Department's rental 
program —22, 800 leased buildings—makes our 
Mast Office the Nation's Jareest ceel-estate 
operitor and tenent, 

Somehow amid these varied pursuits the 
Department finds time for a number of od 
jobs, Ut sells internal tevenue stamps fer 
Fedtral tax payments on property transfers 
and migratory bird stamps that are attached 
to hunting licenses, 1, manufactures and re- 
pairs locks ancl mailbags—and even distributes 
Hace for the coffins of deceased veterans: 

Postmaster General Sammerteld describes 
his charge In this fashion: 

“Actually, the Post Office isa combinating 
of a delivery service, a hank, an insurance 
and collecting agency, a license bureau, a 
Printing office, and an information center. 

“It is also the greatest gs well as the most 
economic) of oll the social services in our 
modern society. Nooother agency of gcovern- 
ment is so clise to the daily life of each 
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community er so personal in [ts relvticns 
with our people.” 

Yet most of us ore inclined to tnke the 
postal service pretty much for granted. We 
matl our letters of love, sympathy, friendship, 
of business and seldom give their safe delivery 
a second! thaucht. 

How, then, does the ornipresent but httle- 
known Tost Officer operate? How does it 
move the paper blizzard that engulfs it daily? 

Secking the answers, T visited post offwes 
large and small, talked to scores of officinls, 
al traveled with the mail afoot. on horse- 
back, in tail and highway post offices, and 
by helicopter. 

I found the service astir with change, The 
Postmaster General and his key aides are 
pressing a Vikorous modernization program 
to cope with the increasing work: load, 


Seven Bureaus Operate Postal System 


The Department keeps abreast of its job 
through the well-integrated wark of seven 
large Bureaus; Operations, which supervises 
past offices und carriers; Transportation: Fi- 
mince: Facilities, responsible for real estate, 
purchases, and vehichkes; Personnel; the Con- 
troller; and the Chief Postal Inspector's Ofhee, 
Except for the last two, both specialized 
branches, oll the Bureaus are headed by for- 
mer executives of lurze business firms. 

For a firsthand view of the flood tide of 
mail, officials conducted me on -attic-to-base- 
ment tours of the Nation's two largest post 
mahces, New York and Chicago. Together 
they handle more than 7.5 billion pieces of 
mail a year and yield 15 percent of the De- 
partment’s total revenue. 

New York, ranking No. 1, hoasts perhaps 
the most famous post office building in the 
+ A “Niagara Falls” of Parcels 

Seems Ready To Swamp 
These New York City Clerks 

The Notion’: largest ped office serves only two of 
Sew, York's five boruughs—Munhattin and the Bronx. 
Vet i corms a tenth of United! States powal revemir, 
and every dav it dispatehes an overage 17 onilbion 
jdeces a imal, including 172,000 paride 

A kind of ordered chace prevails inside the mivern- 
ue bills where this avalanche bs hamilled, Here a 
pee Christems fool, ewepl in by conveyor belt, pours 
dows aometal aide which emplovees ub “Niagara 
Fall.” Parcels fy in many rlirections aa cierks=rpn- 
rate them bv feaions anil Stites; clewhere they ate 
sorted by cities and dstrilution centers, 
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world, thanks to this inscription aeress its 
broad Eivhbth Avenue fagaide: 
NITED ShUW NOR TALS Som 1TEhAT Shak 
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POM THE SWIFT COMPLETION OF ‘TLL 
APRA TED BN 


Thus wrote the Greek historian, Herodotus, 
about 430 G.C., in praise of mounted couriers 
emploved by King Mersey of Persia. The 
translation is hy architect William Mitchell 
Kendall, who designed the building tore than 
40) Veurs age. 

Since then the quotation has become world- 
famous. Many persons, both here and abroad, 
believe that it is: the Department’s official 
motto. Actually, the Department does not 
have an official slogan, 

"Twas the week before Christmas when I 
visited! the Big City, and its citizens were 
posting mail at the rate of 25 million pitces 
every 24 hours. Postal employment, normally 
46,000, had jumped to 52,000. Experienced 
cuployees were working overtime, 

Peter J. McEnter, an assistant general 
superintendent, acted] as my host. First, for 
an over-all general impression, we trudged 
uround anid then through the huge General 
Post Offer. 

Let's assume you are walking with ws. 


Post Office Resembles a Factory 


Tt's late afternoon; the day’s mail volume 
is nearing a peak, Outside the butlding big 
dlive-drib trucks push their tail gates up 
io the high unloading platform. Workmen 
swim aboard and toss out scores of sacks 
crammed with letters, 

Foremen shout commands, and quick hands 
pile mounds of mail on big wagons, Then 
off go the wagons, some pushed by workmen, 
others pulled by tractors insistently beeping 
with their horns for right of way, 

Ketreating inside, you find yourself in a 
world of mechanical gadgetry, Now you are 
walking beneath a maze of conveyor belts 
bearing streams of letters, A moment later 
you care watching hundreds of envelopes whiz 
through canceling machines, On another (wor 
you see parcels cascading in a brown flood 
down a huge metal chute—“Niagara Falls,” 
workmen coll it (opposite pipe), 

Your impression? A-strangé kind of fac- 
tory, for that’s essentially what o Longe post 
office is And possibly you conclude that the 
postige stamp, mest prosaic of purchases, 
may well be the world’s best bargain. 
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Later T examined in detail a parthoular 
phase of mail operation, the midventures of 
outbound letters brought to the General Post 
Office for processing and shipment, 

From unloading platforms wagons rolled 
onto a brow! mezzanine above the outgoing- 
mail floor, where workmen emptied bags on 
tables, TP watched clerks sort out airmail 
and metered letters. then tesa therm to ovet- 
head convevurs bound for other distribution 
points. They dumped stamped mail into 
emvity bins, or heppers.” | 

Beneath the mezzanine letters tumbled from 
bins onto ‘face-up’ tubles (page 142). Dex- 
trous clerks separated the envelopes by sixes 
—‘shorts” ond “longs”—and fed them via 
still other conveyors to cancellation machines, 
Here city, date, and time of cancellation were 
automatically printed. 

After cuncellation, workmen truneled the 
letters on wheeled trays to the pext process, 
separation, Pursuing the tris, Mr. McEntee 
and I walked down long aisles lined solidly 
with tall wooden cases, each containing dozens 
of pigeonholes bearing names of geographical 
locations. Clerks stuffed letters into holes 
with amazing rapidity (pare 141). 

“We call this the casing process,” Mr. Mc- 
Entee expluined, ‘and these men are thaking a 
primacy separathon, Look at the names above 
pigeonholes and you ll see that they are break- 
ing the mail down by States and large citics, 
sometimes byw mail routes, 

“Later, much of this mail will go on te & 
secondary separation. Take New York State 
letters, for instance. We'll seeregate mist of 
them by cities; the rest, for small towns, by 
routes,” 


Clerks Take Scemiunnyal Exams 


Alany sorting clerks, he added, must know 
complicated “schemes.” or plans, for break- 
down of mail to certain areas, Frequently 
they must memorize schedules for mol dis- 
patch from cases to trains and airfields, 

“Clerks with those responsibilities are even 
exuminations twice a year,” Mr. MeckEntee 
concluded, “ard they must score 95 percent 
periect to poss.” 

About 30 percent of letters brought to the 
qutgoing-mail section from collection boxes 
and post office stations are for local delivery. 
Clerks segregate these letters during primary 
acparation and move them to the “city side,” 
or incoming mill section, 

All post offices, large or small, use. cases to 


separate mail, Obviously the procedure & 
time-consuming anc costly, requiring bens of 
thausands of clerks. Postal officials constantly 
seek Ways to introduce mechanization in the 
Process, 

Chicago has taken a step in that direction 
with its invenious Sestak machines, To view 
it, | followed Joseph CC. Schware, a senior 
nsistiot superintendent, out upon a long bul- 
cony where 30 men were casing mvail. 

I jooked in-voin for a machine, 

“It's below the haleony,” Mr. Schwarz said. 
“But first take a look at those cases.” 

Not until then did [ notice that letters 
Vinished when clerks tossed them into pigeqn- 
holes, Closer inspection solved the mystery. 
Bebind each hole yawned a gravity chute, 


Letters Borne Like Chips on o Tide 


Leaning over the balcony, T could see en- 
velopes drop from the chutes, enter narrow 
channels separated by metal dikes, and then 
How along a conveyor to separation bins, 
where they were automatically stacked, 

“Each channel corresponds to a pigeonhole 
in cone of these 30 Identical cases" Mr. 
Schware explained. “Whenever the men throw 
Californian letters, for instance, you can be 
sure those letters will end up downstairs in 
the California bin. 

“Here's the advantage, A man working 
nh conventional case separates an averave of 
975 letters an hour, But he spends about 12 
minutes of each hour cleaning out his pigeon- 
holes and dispatching mail, 

“Now take a Sestak clerk, He doesn't have 
to strip his case, so he throws 1.275 letters 
an hour, And that really speeds up separa- 
lion,” 

John Sestak, a Chicago postal emplovee, 
devised the machine amt built a prototype 
from scrap metal, mostly one-gallon froit cons 
from the post office cafeteria, As vet, there 
are only two Sestaks in the entire service, one 
In Chicago and one in Washington, D.C. 
(pages 128 and 129). 

Burt postal officials are looking bevon«d this 
device. They want o tiachine that will read 
tiltiresses andl separate mail far faster than 
human hands and eves can function, 

No, it's net impossible. Deputy Postmaster 
General Charles R. Hook, Jr., told me: 

“Tn a yeu or two we expect to have plans 
for un electronic device that will read tvpe- 
Script and g1Ve Usa pomary separation, -Husi- 
ness mail is about 60 percent of first-class 
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Kore Stamps 


Improperly acdilressed letters are “duds,” and 
the men who specinlize in decipherme chiuiis 
afte “hard men” or “‘hixie clerks,” 

Letters that cannot be readdressed, or ite- 
turned to the sender, end up in the dead- 
letter sections of large past offices, Each yeur 
upproximately 23 million letters and one mil- 
linn packages meet that fate. Unclaimed! cash 
found In these letters, averaging some 3100),- 
OO] annually, goes into postal revenues: like- 
wise $300,000 from the sale of merchandise. 

Invariably the fault lies with the public; 
improper addressing, no return address, in- 
secure puickaging and wrapping, 


Whimsical Addresses Deciphered 


Fictional detectives seem pale tn compiri- 
son with nixie clerks, Frecuently these postal 
veterans match wits with wags whn address 
leters in Morse code, in musical notes, by 
numbers corresponding to petition of letters in 
the alphabet, with drawings, or with chemical 
symbols, such as HOtown for Watertown, 

Clerks are not required to decipher whim- 
siti! addresses, but they often do, Most of 
their trouble stems from misspelling and paar 
handwriting, 

A nixte clerk showed me his tabulation of 
197 spellings of Chicago. among them Chaqite- 
chico, Shehego, Zizabo, and Hixago. 1 saw 
letiers in cifficult scrawls addressed to *'Tourtle 
Cleck, U.S.A." (Turtle Creek, Pennsylyaniis) ; 
“Poki-hunter, 7." (Pocahontas, lowa): and 
“Leven Hull, 1d." (Twin Falls. Tediho). 

Articles spilled from containers and found 
louse in the mails often give employees their 
worst headaches, Lester Bricks, a New Vork 
official, recalls spending weary dav< tricking 
down the addressees for a human ¢ve pre- 
served in a jarof liquid and an urn contoin- 
ing hiumin wshes. 

When dispatched mail leaves our post 
offices, it passes into the vast realm of the 
Lure of Transportation, Jealous crstodian 
of the time-honored slowan, “The mail must 
ge through.” Angel, come hail or high water, 
it always does—by aircraft, rail, horseback, 
bus, truck, ship, dog team—in fact, by just 
wheat every means that man can conceive.* 

A vast Teletype network links Bureau rep- 
teseniatives: if there is o transportation tie-up 
in one cevion, orders choot out all over the 
country to reroute mail around the trouble, 

Within the past year the Buredu hae intrea- 
duced a number of experimental innovations 
in mail handling, including the dispatch of 
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first-class (3-cent) mail by air at no extra 
charee, European countries pioneered the 
practice, The United States followed suit in 
1953, linking Chicago with New York City 
and Washington, D.C. Early in 1954 we 
added routes: between these three northern 
cities and points in Florida. Recently « num- 
ber of western communities were included. 
The new service supplements, but does not 
displace, regular ainmail, Your airmail. let- 
ters re gurantee transportation by plane, 


whereas the nirlines contracted to carry 3- 


cent mail on a space-available basis, So far, 
however, they have found room fir all the 
letters, 

After World War TT the Post Office tntro- 
duced experimental helicopter airmail de- 
livery in the Los Angeles metropolitan area. 
Later the Department include) Chicuga and 
Sew York. 

Chicago's Helicopter Air Service, Tne., shut- 
tles mail from dawn to dusk, six days a week, 
between Midway Airport and the roof of the 
General Fost Office (pages 148 ane 149), 
This service also picks op and delivers mail to 
$2 suburban comarinities for 52 post offices, 

Leapfirogging conmestion. the conipany’s 
feet of seven helicopters reduces suburban de- 
livery time by as much as 24 hours, 

When. loarled with mail, the aircraft, all 
Bell 47-D models, have room, anly for the 
pilot. T rode to the post affice in a train- 
ing ship with operations manager Robert 
Angstadt, Throughout the 9-mile trip we 
flew formation with a companion copter de- 
livering muafl, 


Flight Route Follows Canal 


Hurdling the airfield fence, we crossed a 
broad avenue, skirterl a housing development, 
and pinwheeled up to an altitude of 500 feet. 
Ina moment the sluggish, murky waters of the 
Chicago Sanitary and Ship Canal appeared 
below, We banked gently and followed the 
shoreline, 

Exposed as in tabletop-seale relief lav the 
industrial heart of a great city: directly below. 
4 switching yard, its vast expanse neatly ruled 
with line upon line of freight ears: to our left, 
the plants of titans, such a3 International Har- 
Vester and Commonwealth Edison: to our 
right, the pens of Union Stock Vards. no study 
im cubism, 


"See “WY. Weateor, Postman for the Crent 
Cokes,” by Cy Le Tour, Natioxar Grsanarinic 
Biadiose, December, 1950, 
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Soon we passed the busy intersection of 
Cermak Road and Archer Avenue, Trothe 
move! steadily but slowly, it seemed, as we 
sped by at 75 miles on hour! 

Sow we were very near the post office, 
Ray Vyekoeil, pilot of the other copter, flashed 
us a broad grin through his plastic canopy, 


then veered away to drop gently as a falling 


leat conte the post office roof, We circled the 
building and joined him. 

“Less than a 10-minute trip,” said Angstadt. 
“About average, If Ray's mail bid been 
brought by truck, it would howe taken at least 
40 minutes.” 


Road Carriers Replace Many ‘Tratns 


Over the past 25 vears competition fram 
wir ond highway trunspottation forced rail- 
roacs to discontinue hundreds of passenger 
trains. Since practically all these trains. caf- 
ried mail, the Post Offiee faced schedule prob- 
lems all over the Nution. 

It solved them by replicng canceled trains 
with trucks and busline service. Later the 
Department introduced highway post offices, 
big. spoctally built vehicles fitted out like rail- 
way mail care, 

The progratn has been so successful that 
affcials have canceled mail trains where road 
carriers gave better and cheaper service, 

Bat, deenite such trends, our railroads are 
still the backbone of the postal transportation 


avetem, carrying: most.af the 160 million pieces. 


of mal which move through the stem every 
24 hours. 

And still an elite envy, though teduced in 
numbers in tecent vears, are the Nation's 
15.000 railway mail clerks, the men whe 
separate much of the first-class mail while it 
travels. In doing so, they minimise handling 
tinein poet offices and speed delivery of your 
letters, | 

Rain was slanting down from vrimy-looking 
cloud banks when I reported at the daor of a 
railway mail car in Union Station, Washing- 
ton, D.C, August W. Bedgar, foreman in 
charer, lowered a hand and pulled ne aboard, 
bedrageled os 2 wet puppy. 

‘Been a member of the National Geo- 
eruphic Society many years, be said: “Catch 


your breach, then look around, meet the others. 


We're a 6-man ctew today because of the 
Christmas rush. Norninily these cars carry 
four men.” 

| had never been aboard a railway mail 
car, but it Jooked) familiar, very much like 
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the outwoing-mnail section of a small post offiwe, 
Al one end letter cases line) the walls. In 
the center, balted to the floor, stood a long 
face-up table, flanked by mailbags hanging 
from racks and metal bins suspended from the 
ceiling, The other endl of the car server as 
ShOmee spice, 

Mr, Bedgar and his men carried snub-nosed 
48-coliber pistols, I hoped [ had come aboard 
with sterling character references! 

Our train, bound for Jersey City, New fer- 
sey, Started with a lurch that sent me ricachet- 
ing from a wall, As we gained speed, 1 mar- 
veled at how easily the clerks maintained 
bi lara. 

“Ever see how mail is picked up bya mov- 
ing (tain? Better join Bob Pimm at the 
other end, or you'll miss it,” the foreman sug- 
eesti. 

Bob, at 26 the youngest mon aboard, 
pointed to a bic iron book hanging from ‘a 
har in the doorway, 

“We call ita catcher arm,” he said, “When 
we make a pickup, T open the doar and stick 
the atm outside, Pretty soon, wharmmo! 
ve got me go mailbog! Catch it on the fly 
from a crane beside the. tracks." 

He ghinced casually through a window, 
“Hyattsville, Marviand, That's my simnal.” 

Bob donnéd a pair of gogeles, <lid the door 
back, locked out, paused, tossed a mail sack 
through the door with his Jeft hand, and swung 
the catcher arm with his right, Suddenly a 
lowd Meech filled the cor, and the arn held 
ad mailbag. Grinning broadly, Bob drew it 
inside, 

Speciulists Sort Big-City Mail 

Other clerks kept busy at sorting tasks, 
Mr. Bedgar separated mixed mail for mid- 
Atlantic and New Enyland cities, G.1,. Ford 
worked Pennsylvania letters, John Bosley 
specinlized in & fine separation of New Vork 
City tail by xomes and postal stations: H. L. 
Krieger had the same task for Philadelphia. 

In the center of the car Harvey Kushner 
and Bob Pimm separated letter mail, taken 
aboard with the catcher arm, and newspupers, 

As each clerk completed a separation, he 
tied his mail in bundles and gave them to 
Mr. Kushner, who tossed them into mail sacks 
labeled with points of destination. By the 
time we reached. Jersey City and goodbyes 
were in order, all the 150 bags of mail taken 
aboard had either been distributer! at: stops 
or segremated for further routing. 
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Highway ‘post offires—“hypas” in Deqart- 
ment pitlince—olfer erveral advantages over 
thei railroad counterparts, They are cheaper 
to operate. They go directly to post offices, 
saving the time and cost of bawling mail trom 
railroad stations. And, unlike passenger trains, 
they tun on schectles cetablishe) by the Post 
Office to suit its convenience, 

The first HPO route, between Washington, 
D.C), and Airrisonburg, Virginia, dates from 
1941. Since then the number has grown to 
123. Tn many areas, particularly in the West, 
communities celebrate the insugural day of a 
highway post office with speeches, parades, 
dnd band music, 

National Geographic photographer  Volk- 
mar Wenteel anc | witnessed such a celebra 
tion dast winter when the Department opetied 
a highway post office route between Philip and 
Sioux Falls, South Dakota (pape 124). Littl 
Philip (population 810) arose en munsse at 
dawn to see guests and postal officials abward 
the bus, But first, leading citizens plied us 
with a breakfast embarrassing in its béunty, 


Cowbays and Indions Greet the Bus 


We drove in near-zero weather through end- 
lessly rolling prairie. sere from the hand af 
winter. Crowds welcomed us at each rural 
town. Whooping cowboys milled about on 
horseback, Indians in full regalia extended 
reetings from the Sioux tribe, High-school 
bands blared bravely, though lips froze to in- 
struments. Litth drum majorettes pranerd tn 
scanty costumes, their teeth chattering like 
telegraph kevs, their limbs a-clicioal ble, Hit 
they wouldn't quit! 

Twas mest impressed bry the obvious grati- 
tude of the townsfolk for their new service. 
They had come from miles around to see 
the gleaming bus, It was on exhibit at each 
stop, and people filed throwh its 35-foot 
length, stating, exclaiming fn awe, Told it 
would speed mail delivery 12 to 24 hours, 
they shook hands with officials. and smiled 
their thanks. 

ONten the mavors and postmasters of vari- 
ous towns rode with us for a stop or two, 
On one hee of the trip the bus carried 18 jovial, 
chattermg passengers. ond clerk Arthur Peirce 
had difficulty finding. elbow room while sep- 
arating and canceling mail. 

All of us scribbled letters, using the backs 
of fellow poissengers as writing desks, Mr, 
Peirce sold us stumpech envelopes bearing a2 
special cachet, or imprint, which outlines! 
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South Dakot's boundaries anc! showed the 
route of our bus. Such envelopes, known os 
“first day covers,” are prized by collectors, 

Some areas of the United States defy motar- 
iad transport of the mail. Even Thiladelphiu 
still has a few horse-irawn mail carts: they 
prove more efficient in narrow, congester| 
streets, Birt usually ale Dobbin carries post- 
men aver rough routes in out-of-the-way 
(laces. . | 

Just such @ toute, eight rugged miles long, 
connects the tiny towns of Chine and Elmira 
in the hills of central West Virginia. There 
f-vear-old J. BH. Vaughan, astride his pinto 
horse, Pat, delivers mail six davs a weele to 
Bhout 200 hill folk (poge 1321. 


Contractors Operate “Star" Routes 


Burt, ae he likes to be called, is not « reeu- 
lar postal employee. He operates a “star,” 
or contract, route, 

Postal contracts admonish private carriers 
tt transport the mail with “orlerity, certainty, 
and security, Mony vears ago. clerks, tired 
of copying the repetitious phrase, fell into 
the habit of drawing three stars to indicate 
the words: hence, star routes, 

Teday there are more than 127,000 star 
route contractors. Same operate latee enter- 
prises with fleets of motor vehicles: others. 
like Burt, work alone, doing johs that would 
be uneconomical for the Past Office tu under- 
toke with reguler emplivees, 

Moet farmers, however, receive thei mail 
via Rural Free Delivery, a Department sery- 
ice employing more than 327,000 regular car- 
riers who serve approximately nine millicn 
families, 

Volkmar Wentzel and 7 rented horses one 
winters morning and rode with Burt along 
his route. The wind blew gently and warm, 
hinting at an early spring, and the route wound 
pleasantly along the base of a wooded ridge. 

But the condition of the dirt road tempered 
our delight in the weather. Thawine snow 
and ice had tumed the red earth into gumbo, 
s0 slippery that our horses had difficulty with 
their footing on the slopes, Wheel ruts indi- 
Coted automobile traffic, but before lone the 
route became oll but impassable for moter 
vehicles. Most back-countrymen, Burt soid, 
wilked ar race horseback, 

We pissed several comfortable frame homes, 
Later, os the toud steepened ond the hills 
moved in, (diwellings became small ancl) weath- 

(Continued on faye 244) 
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Everyone's Servant, 


erbeaten, usnally with unpainted board sid- 
ing and tin or tar-paiper roofs, 

Occasionally Burt cropped letters in road- 
side boxes. Shogey Hereford cattle grazed in 
narrow fields, but we saw few people. 

Riding at a leisurely walk, Burt talked 
about his work: 

“Had this mute 13 years; I've ridden Pat 
the past 127." 

Did he ever bring in medicine for these 
people? 

“Sometimes, Usually castor ofl or Epsom 
salts. Anybody gets real sick, they take ‘im 
out to the hospital, but mostly they do thelr 
own doctorin’, 

“Somebody dies, T often curry word out 
to the undertaker. Pnvin « quartet that sings 
at Al the funerals. ‘Those days T hire « man 
to deliver the mail for me,” 

Did be carry messages if people put them 
in their boxes? 

“Well, if it's important, I'M take a note up 
the road, But 0 don't let ‘em seal i1—pgainst 
postal regulations. . . - 


Mail-order Catalogues Add Weight 


“Dread mail-order catalogues: They all 
come on the same day, seems like, and they're 
awiul heavy. Pat can only carry 47 pounds 
of mail-in these anddle bays,"’ 

We delivererl letters at two 1-room elemen- 
tary schools, where children greeted Pat like 
an old friend, and then climbed a. 1,300-foot 
ridge. Here the narrow route euista hatrelly 
be dignified by the word “road.” Woodland 
enclosed wu: not a field ar home lined the way, 
lt seemed as if we were in another age, deliver- 
ing mail through the backwoods of a still 
youthful ition. 

Inidian-file, the three of us wound dawn to 
Elmira tone house ond o post office-general 
store) ond then retraced our route. Unusel 
to riding, IT felt as if | were astride » dull 
ravor. Gut Wentzel, to niy chagrin, sat his 
horse in comfort all the way back to Chloe. 





+ Mail Drops from the Sky to a 
Lonely Florida Ohuitpest 


A Coust Guard helicopter dunetes mail.on a cuble 
abdiwe Fowev Rocks Light, 14 miles from Miami, 
In good weather a cable trip releases the bee wnte 
the fiththouse’s upper boleony: here strong owitels 
Tooke a-chose npproach dangcrous, and wamen receive 
the oul drop from o small boat Cine), The Hie lit, 
(80 feet above water, ie visible for 14 miles. 


© SMuilitiel Qengrnadide Seelute 
Ferdlachenitne be Ailend) Geeetahic Mirangrapéer letter Fo Flom 
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Returning to Washington, | called upon the 
Bureau of Facilities, howekeeper extraordi- 

nary, Which provides lngistic support for the 
armies of clerks and transportation employees. 
This Bureau manages approximately 3,200 
Federally owned post offices, spends $37,000,- 
000 a year for rental of space, services the 
huge fleets of motor vehicles, and luvs every- 
thing the Department uses, Purchases may 
range from a lock port 1), of an inch long 
lo a conveyor system two stories hich and the 
diameter of a city block, such as the one at 
Cleveland, Ohio. 


Many Post Offices Are Outmoded 


But the Bureau's biggest headache-inducing 
job Ties in the acquisition and management of 
real estate, Congress has not appropriated 
futidls for construction of new post offices since 
1958, Meanwhile, ihe Department has grown 
too hig for its plants. Most main post offices 
in the Nation's 27 largest cities were built he- 
tween E908 and 1939, and all, our postal offi- 
cials say, ate now inadequate. At times mail 
must be stacked on platforms and sidewalks 
beciuse there isn’t toom inside. 

When hew quarters must be constructed, 
the Department induces private capital to foot 
the bills, then leases the properties; often for 
20 years, Officials prefer this method to Fed- 
eral construction, and say it’s cheaper. 

The Bireau of Facilities has developed 
plans for a standardized ultramodern post 
office building. A research program is under 
way to determine the best places to put these 
new structures. Present thinking inclines to 
the tse of small downtown post office stations 
for the convenience of the public, with proc- 
essing centers in less congested areas, 

The protlem of bulk mail handling, both 
here and abroad, is relatively recent, cating 
from o successful fight for cheap postage 
waged on a world-wide scale in the 19th cen- 
tury, But the pet, os an institution, goes 
hack to ancient times. 

China's dynasties employed relay nimners 
more than 2,000 years ago. Ancient Greece 
and Rome used couriers, as did the Inca and 
Maya Empires, The Bible contains references 
lo a postal svstem: King David's letter order- 
ing the death of Uriah: | Jezebel's message that 
caused the murder of Naboth: Job's lament, 

“Now my days are swifter than a post: they 
flee away,’ 

The Persians’ courier system, which excited 
the admiration of Herodotus, seems to have 
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heen the model for other posts, including that 
of the Egyptians. 

These communication systems, and many 
that followed, were for the use of ruilers; not 
the public: In mediewo) Europe, cities; mer- 
chant guilds, even universities set up their 
ewn pasis, Gradually, however, governments 
took over private ventures. 

Sonding of receiving a letter was Fraicht 
with chance in America’s early colonial yenrs. 
Travelers anid servants carried) messages. 
Shipmasters, if sq disprsed, would take letters 
to England, They dumped teturn mail on 
the tables of coffeehouses: addressees. if lucky, 
got word of their Jetters and claimed them, 

Several Colonies organized their own prosts, 
but it was not until 1693 that an intercolonial 
system inider English auspices came into 
being, Service was poor and rates were high, 
Many colonists evaded the monopoly by 
WSN! privale carriers. 


en Franklin Improved Mail Service 


In 1753 Benjamin Franklin won appoint- 
ment as joint Deputy Postmaster General 
for the Colonies, He increased the number 
of posts, introduced stagecoaches, started a 
packet service to England, and put the sery- 
ice on sound] financial footing. Franklin lost 
his job prior to the Revolution and took on the 
Organization of « postal service for the Revolu- 
tionary forces: Where before he hod franked 
his envelopes with the words, “Free B, Frank- 
lin,” he now wrote, “BH. Free Franklin,” 

Samuel Osgood, first Postmaster Gereral 
wider the Constitution, emploved a mere 75 
postmasters whéen he took office in 1759. 
Kleven years later, when the Department 
moved to Washington, D, (., it had onky nine 
men in its headquarters. 

But the Post Office grew enormously as a 
resticss people pushed toward the western sea. 
With growth came many innovations. In 
1847 we began licking postage stamps, first 
introduced in England seven years previously. 
The registry system was born jn 1855. Three 
years later we obtamed! street letter boxes and, 
In. 1863, free city delrvery, 

Other new services followed; money orders, 
1864: postal cards, 1875; special delivery, 
1885; coral free delivery, 1896; postal savings, 
19110: parcel post, 19135; airmail, 1918,* 

Meanwhile, a new organization, the Unt 
versal Postal Union, undertook a quiet revo- 
lution in the international feld. Organized in 
1874, the Union bound 22 nations, including 
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the United States; in an agreement to for- 
ward members’ mail at standard transit rates. 
Actual delivery of foreign letters within: mem- 
ber states would he free, This was a tremen- 
dous step. for previously international mail 
had been subject to a hodgepodge of restrictive 
treaties among individual nations. 

Today the UP serves every country on the 
face of the earth. A specialized agency of the 
United Nations, it maintains headquarters at 
Bern, Switzerland, where technicians assist 
members in amicable settlement of bills and 
disputes. At least once each five years, nation 
meet to revise their thme-tested agreement. 


Letters Free To Go Anywhere 


You benefit enormously from the work of 
the Union, Your fetters to other countries 
cin go anywhere, free of the passports and 
visas which restrict human travel, You pre- 
pay the message with a stamp, and the Post 
Office reimburses other nations for transit 
charges en route. 

There is, however, one aspect of our own 
postal history in which no one takes pride. 

During the past 115 vears of operation 
your Post Office has heen out of the red only 
18 times: Deficits since Work) War I total 
a staggering 33.500,000,000, The interest 
Alone on this sum, costs taxpayers more than 
100,000,000 4 year. 

Obviously the stumps and services we buy 
(lo not pay the cost of mail handling. But 
there is wide disagreement regarding which, if 
anv, rates should be raised, and how much, 

At this writing Congress is weighing the 

rate question while considering a Department 
proposal that would hike fees all along the 
linves. 
Postmaster General Summerfield believes 
his budget could, and should, be balanced, and 
he has taken a number of preliminary steps 
in that direction. 

Several fees were raised by administrative 
action, Congress voted that its menihers, as 
well as Government bureaus, should pu for 
their nwil instead of posting it free, Subsi- 
dies for nirmall carriers were transferret) from 
the Post Oltice to the Civil Aeronmutics Board, 

These steps, plus multimillion-dollar econ- 
omies, have had a salutary ¢ffect upon De- 
partment finanees, The deficit for the fiscal 
year ending June 30, 1954, had been estl- 

*See “Aviation Looks Abad on Hs Sth Birth. 


day, bee Vier Admiral Emory &: Land, USN (Ret), 
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photoengraving process, could be duplicated 
easily by counterfeiters,” he said, “It's true 
that hand engraving, which is distinctive, 
offers more security, but the new method 
detinitely would not be easy to imitate. — 

“What's more, postal inspectors would de- 
tect counterfeits immediately, Like Canadian 
Mounties, they always get their men,” 

And convict them, he might have added, tor 
inspectors successfully prosecute 97 percent 
af the cases they bring into court (page 155). 

The inspection service is the oldest inves- 
tigative agency of the Federal Government. 
In fact, it’s older than the Nation. Ben 
Frinklin was the first inspector, although he 
colied himeeli:a “surveyor of the post.” 

Today the service has. more than 900 in- 
spectors. AQ), including Chief Inspector David 
H. Stephens, rose from the Post Office ranks 
through special competitive examinations, 





The men receive training: in criminology and. 


other fields before being assigned to districts. 

One branch of the organization solves. ad- 
ministrative problems, Inspectors given this 
type of work might be called efficiency ex- 
purts: They install, instruct, and mite pust- 
nusters, inspect offices, make management 
surveys, organize delivery service, and ferret 
out the causes of mail delay or damage, 

But the service is best Known for its 
“whidunit’ sleuthing, largely the province of 
the investigative branch. Inspectors must cope 
with a wide variety of crimes: mail fraud and 
theft, post affice Wurglaries, the mailing of 
bombs and poisons, forgery, counterfeiting, 
armed rabbwrs—the list is endless. | 


Solicitor Aids Postal Iospectors 

The Office of the Solicitor backs up imspec- 
tors in bringing criminals to justice and in 
purging from the mails material that is .ob- 
sort, subversive, of defamatory, 

Five modern crime laboratories assist postal 
detectives In their work. Stocky Albert Som- 
erford, in charge of the Washington, De C., 
laboratory, has nabbed many criminals with- 
out settiny foot from his office, 

He showed me a few tricks of the trade 1s 
we thumbed through typrenl cises from his 
current file. For example: 

A thief had ¢mached a small post office safe, 
apparently with an ax. Inspectors had taken 
into custody a shady character who owned a 
suspiciously dull ax, but they wanted proof. 

Sameriord handed me two magnifies) photo 
Eraphs: One showed every chip and nick on 
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the cutting edge of the suspect's ax, The 
other revealed that those chips. and nicks 
matched impressions left on the safe. 

“This proves that the suspect's ax did the 
dirty work,” said the lab head, “Tt clinches 
our case.” 

Next be showed me a money order, 

*Tt's been “kited'’—tratsed in value, Num- 
bers were erased, others substituted, Do rou 
see the erasure?” 

I didn't—not until he gave me enlarged 
Photes of the numerals. The eragure looked 
like an eroded gully in the magnified grain of 
the paper. 

We inspected counterfeit stamps. They 
seemed genuine, but under a microscope the 
engraved tines appeared tentative, not nearly 
so) bold as in Government-printed postage, 

Somerford cdisslaved other tools of his 
trade: lie detectors, an ultraviolet lamp for 
observing laundry marks, samples of every ink 
manufactured m the United States, hand- 
writing specimens, apparatus for soil analysis 
—these und a hest of others, 


Laws Protect Sealed Letters 


Today, in postal as well as in political mat- 
ters, there is 4 gulf as wide as the universe 
between Communist nations aml the Free 
World, 

In the darkened lands behind the Tron Cur- 
tain few people dare put in a letter their frank 
thoughts, their fears and hopes, 

But in our own land your sealed letters en- 
joy the same legal status as the personal 
papers vou retain in your home. Both are 
guarantecd against unreasonable search or 
seizure, They cannot be opened and examined 
without legal) warrant. 

Perhaps the democratic function of our 
postal service is best surmmed up by this in- 
scription on the City Post Office building in 
the Nation's Capital: 

MELA CER OF SYMPATHY AND LOVE 
SEWVANT (EF PARTIED FRIEND 
CORSLLES OF THE LONELY 

PON CF THE SOATTERRED FAMILY 
EXLARUEH OF THE COMALON LIFE 
CMRILN OF NEWS AMO KNOW LIne 
ISSTRUMTENT OF TRADE AND INDUSTRY 
PRUMOTES OF BMIVTTAL ACQUATINTANOT 
ty? POAC AND OP Goma EL | 
AMUST MEY AND MATION, 

That, in essence, is your Post Office De- 
partment, the everyday servant to when an 
old saying pays this tribute: 

“As long as there are postmen, life. will 
have zest!” 
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tion. The photographs were the first of Tibet's 
capilil ond were so extraordinary that I de- 
ciled to use them to All the 1] pages (page 65F). 

“When |owent home, I told my wife that 1 
expected to be fired for filling 11 pages with 
pictures. No magagine had ever done such a 
thing, But my anxiety was soon dispelled by 
members of The Sactety stopping me on the 
street to advise me how much they had enjoyed 
the first photograph: of romantic Lhasa. Sev- 
etal days later I wae dected to the Board of 
Managers, now the Board of Trimtees. 

“In February my cousin, William Howard 
Toft, then Secretary of Wor, told me that the 
Wart Departnent was publishing in April (1905) 
the first Census Report of the Philippines, ilhs- 
trated with many photographs; and he added that 
the National Geographic Society could belp the 
Cavern mnt and the people of the Philippines 
if T told the members. of The Society about 
this interesting publication, At my request, Mr. 
Taft instructed the Census Director to lend The 
Society the copper plates of any pictures in this 
magnificent report that 1 desired to reprint in the 
National Garockarnic MAGArINE. 

“ET selected 32 full-page plates for the April, 
1905, Magazme At that time we had not suffi- 
cient money to engrave 32 plates, That Philip- 
pine number brought a flood of new members, 
so many that I had to reprint the issime. Quer 
membership soured irom 4,000 in Janumry to 
L000 in December, a gain of 140 percent. 


Dr. La Goree Beenmes Assistant Editor 

“In September of that eventiul vear (1903) 
Tadvised (he Bourd that The Socety had enough 
money in the bank to relieve Alexander Graham 
Bell of the $100 per month be had been con- 
tributing to the Nations] Geographic Society, 
from April 1, 1894, to December 31, 1904. And 
in the same month I engaged John Oliver La 
Gorce is Assistant Secretary and Assistant Editor. 

“When Dr. La Gorce joined the stall of The 
Society, itwas a emull organization of only 10,000. 
But his responsive nature ond keen intellect rec- 
ognized the possibilities ahead for The Society, 
and his generous heart wos stirred to identify his 
life with a-work thal promised lo promote efiec- 
tively the welfare of mankind, 

“With everything Tho Society hos done since, 
he bas been identified. Many of our useful and 
interesting projects he originated. He has 
labored with lowe and ceaseless energy to help 
develop the organization and bring it to the 
ditnified position it now holds in the fife of our 
country. His unselfish devotion and loyalty for 
49 years have given me the inspiration of a 
wonderfully happy friendship. 

“Twas pleused to advise the Boord in 1907 that 
we had enough surplim above expences to. begin 
anhun! appropriations for geographic research. 
The Board made the firet grant, $1,000, to assist 
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Comdr. Robert E, Peary, 
North Pole. 

“The November, 1910, number marked another 
milistane for The Magazine when | ron 24 pages 
of photographs mm natural color, No magazine 
had ever printed so much color in onedssuce. From 
that day to this the Natronat Gronnarnic 
Macazixé hag Jed all periodiculs in the quality 
ind nomber of its color Dlustrations 

“When in 19270 I was elected President of the 
National Geographic Society, I recommended 
Dr, La Gorce’s election to the Board of Trus- 
tees and os Vice President and Associate Editor. 

“And, on the advice of Mr. Taft and Treas- 
urer John Joy Edson (1901-1935), 1 immediately 
arranged for the reincorporstion of The Society, 
so that, instead of a Board of Managers elected 
annually, The Soclety is protected by a Board 
of Trustees elected for life. 


Melville Bell Grosvenor Joims Staff 


“In 1924 my son, Melville Bell Grosvenor, 
graduate of the United States Noval Academy, 
elected to join the Natmxat Geocrarnic staff, 
He has proved on alert, indefativable, and gifted 
editar, and in his 30 years’ service be has con- 
trilputed greatly to the progress of The Society and 
its Magazine. Beginning a5 illustrations assistant, 
he served in every cditonal department. Many 
features of the NATIONAL GEOGRAPHIC MAGAZINE 
neowe know it today are his creation, 

“Tn the absence of the Editor and Associate Edi- 
tor in travel and on vacation, Melville Grosvenor 
hoe had direct charge and responsibility for the 
make-up of The Magazine. As Senior Assistant 
Editor be hos picked and trained an able group 
of young editors, writers, photographers, sand 
cartographers. Thus | have been favored 40 
years by the preserice of o strong on besive me. 

“Sine Presidents of the United States, from 
Theodore Rooswvelt to General Eisenhower, have 
honored the National Geographic Society by 
taking part in its procerdings. 

“T can never Goel words to tell you eentlemen 
how grateful Tam to you, and to all post mem- 
bers of the Hourd, for giving me the oappor- 
tunity to serve the National Geographic Society 
for so many years: and for your many personnl 
kindnesse: to me, FT have enjoved immensely 
wotking with you, but naw Mra. Grosvenor and 
I, with regret, feel that the time has come for 
me to retire from the strenuous responsibilities 
of the President and of the Editar of the 
NaTIOnAL Grocaarnic MAGATINE: 

“The membership total of the National Geo- 
graphic Society today ix the largest in the history 
of The Sectety¥—2,150,000. The finances gre in 
excellent condition, ond the resources of The 
Society stronger than they have ever boon. 

“The ranges of The Society's exploration and 
research projects-are many, extensive, and im- 
portant. The National GroorarHic: Macarmr 
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Dr. Grosvenor Congratulates: De. La Goree on His Eleétion as President and Editor 


Ly. lua Georce hos Inbored with leve ane ceaselee 


nolo it now Bolles im the ile of our Country," said 
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raver, new Asocuate Beiter and Vice President 


becamine mote -interesting and worth while 

nih. The Sooety hee a competent sta 
v department, [ am conhdent they will 
he Society ever onward 


“Tn Dr. Robert V. Fleming. Tressucer since 


935° and DOr Themas W. Miecknew, Sercreljary 
jmce 1945, The Society has two officers of wide 
rrpenricnce fr. Fleming is President and Chan 
man of ihe Board of the Hives National Bank, 
t IDifector of the Aletropolitan Life Insurance 


Lutmpany anid Pan Améncon World Airways, 
nist Praident of the Americon Bankers Asso- 
ciation, elc., bot be slenys hes tome [to -eive to 
Sotiornal Cwuerphic affairs careful attention and 
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the beneftt of his vast knowletige 
hi VIRIEed many countries and would qualify 
Ls Lop GEOGRAPHIC @itor because of fis quick 
gras of hutnan interes! 

Dr. Meckoew, my companion to the Nerth 
Pole, comiucts the vast. coresyamdence with our 
fo omembers with thé courtesy and efi 
LIER LAT Nave Won TAY Toes 2 Tee Te 
wre is cepariment, will new electronic device 
lor srmpllying-— and petiecting the velumineus 
fillings and tecotds for 2.130,000 members, 
without peer m any publishing ornminisition m 
the world, Ge has stutter eeotraphy on every 
comiinent 

L ore pectiuliy recommend that the Boer 1 
Lritnlee Cec fay John Chivers La Lsftle Presi 
dent aral Feitot 

“With affection 
nor und mvs Tam 
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+ With Gndantic Kites, 
Alexander Graham Pell 
Probed the Riddle 
af Flight 
De. Bell wee confident veare before 
lanes firgt few that man could grt inka 
ihe alr, At hie Badderk. Nova Scotia, 
laberatory, be flew huge tetrahedral kites 
In itempts ta develop fo hew Gr ol 
heatvterethan-alr machine that would soar 
ilipropcllt One of his kites Tifted 
Lt Thritms E. Seiftricwn, anther aviation 
ianecr, 165 fert above tie waiters of 
Great Hoes PCr Lake in December, 1407 
CWien, during hith winds, the kindh 
?hite-leaacded sqentied worked sure oul 
to ide his Weicht jo the long line reining 
hone et Phy beeline ehogl-serupers, Tbe 
i) on the right wm he grandson, Adelville 

Boel tas ierike 


¥ Tourmng Russia in 1913, 

Dr. Grosvenor Photographed 
the Monastery of Miracles 
'Voune Husa.” the editor's account ai 
his travels in the buow bot Witkin 
nid, appre in the Newvember, 914, 
meue Ol the SN ATON AL Coboon sic’, (lik 
trated! with 7] coblur andl lletk-aad-white 

phetopraphs fiw the author 

ln tOf48 ir, arl Mr Greevennr seain 
toured) Koussia vin the Trane Silienon Rail 
Wal, seeln firsthand the contrabts wrodelt 
by the Rusiuin Revolution 

The Menzsterv of Miruclea, inside thi 
Kremlin walls, was Moscow's oichest sol 
moat gelehtited 40 vrars age, Tsar Horis 
Giodunny cast the colossal bell: bet om 
boiling could stipe dis J00 fcr 
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MORE REASONS TO GO ON THE B & O Anmone the many 
railrouds which ure placing new equipment in their crack trains, 
to make them even more inviting, comfortable ond safe, is the 
Baltimore and Ohio Railrouwd, 

We have recently delivered to the B & © a group of duplex 


roometie- bedroom curs built of stainlesssteel. You can enjoy ther 
quiet, smooth nde, their all-round luxury on seach famows trains 
asthe Capital Limited, te National Limited ond the Diplomat. 
ers, Lhe 
B& © hos ulso brought greatly improved service to commuters 


in, Pittsbureh, Washington and Baltimore with Budd self- 





W hile Proveding the newest for long-distance rave 


propelled RDC rail diesel cars: 





lhe B&R O typifies the new philosophy of railroading, which 
recognizes that when you provide attractive equipment and fine 
service, people prefer to ride in trains. 


The Budd Company, Philadelphia, Detron, Gary. 
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Automobile and Truck Bodies and Wheels, Roilway Passenger. Cars 


LEA DER S Hi! 


TODN 






Airline passengers remember, with confidence, 


these facts of leadersh ip) af rie 


Lockheed Constellation family of air transports: 


fiast with powerful Wrivhe turbo-compound 
enigrncd. 

FIRsT iti salient ted Ss Eel trac. wWatiietital od a oe 
Figst prewarized transcottinental amd trantoceat 
airtmer in the 990 mp bh, clus 


FaSTEestT acres the Miser Acante, 


BIGGEST ir transport im service—with rooni to ac 

comimodan § commndicns separate cabins, including 
| 

2 luoruricws club louwnee. 


UNSURPASSED colifort, limury, devor anil ajrsitit- 
menre—with rmibericd Apert willy created far the turhce 


The nirhiecongnhiend Sign Conmirelarin often 


cenrnpenntial Super Constellation by world-renowned 
denier Henry Dreytins: 

Mont alvanerd argconeditaceniiye. 

Mont att corculution por pasoriger iniguie 

VA prheet dale pn thre peecutest piaded colar 

Mearciavatary tapalienes 
UNSURPASSED by | airline preter Tice. A mace Su pe r 
Constellaticn: attline searts service evs ry ne ct fi Aad peur 
ancl pe Paes. 
UNSURFASSED i wytiticant. city-1-oty 
to pasciper—product of added speed, 
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Speed br conifer veel uehen ie nhearis prritcticael  tiatectabltent, 
ith dt lee cpa! depeudadility and comsort. 


hve Minpantaed dP sts Heal, 


dependable, confortihle titra, (hon, ith me lenin ie poner, syeiheaetly ereiater 
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FLY CONSTELLATIONS AND 
SUPER CONSTELLATIONS ON THESE 
25 WORLD AIRLINES: 


U.6.A:—Cupital Amines. Dei &S Aclities « 
Fastert’ Ac lies Northwe Uhient Aniboc™ «ton 
ri UT aed oe he menil ALi Le ee dagrTil A hw itt * 7 
PW A= Sire Word) Airiine:. 

HORTH SB SOUTH AMERICA—Ayrances (iolom 
na) +t gta it ba) >) LAY tVerberlia) « [ude i 
brash) © Traie—(aonadla Alp Littet e Varie*® (Viraril), 
EUROPE — Air Prance « U1, AL (Cipeot Iinitiin) 
e Pheoreche Litthana”™ tt MTT ye bbcra* [cept | 
© RLM (Hiollind) » Portueasl*, 

ASIA % AFRICA— Air Incia s E! Al darned» Pakivtan 
lriertathinal « Vhoi Amwave® (Vhailendi « Soneth 


Alpicabe ACh wb Vi 


AUSTRALIA—(Javtas Foopue Airway SS Lecth 
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Which sea has the greatest average depth? 
CC Coribiean OF Bering 02 Moeoliferranean 
early Pwine az =a a= the two next deepest 


: the Cariblwan, Bering’s nest. Then the 
VWieuliterranean Wi ehher vou trove cn ae: oer 
land, cance money eately, convemently: in Th 


| I l Natien iii Frank Lit 1 bug Lie rie eie sl 
Chevks Your sinature is all the plentitionntion 
you Dem oly you can couh tert 


What country leads in fisheries production ? 





[] Kivasia O 0. S.A, O Jopan 
Jinn, With shoot one thind of fisheries pro 
duction 1 rst, ti -S. and Rusia are nex 


Wy aa er oormer i] the 4 ior he rit truve| Lit 
1 
ary vour money safely m ecosy-loercash Pirat 


it Lowunenn Cheat 
has Dravehers Cbeeks 


: . ‘napa | me het the world over. Prorip 4 ara nd seasons- 
What state has the most national forest area? lOO good reasons- 
Ci Moana Clidehe 0 California wonderful resorts! | 


ii | r Line - 
Cdiere Cl bee lee oer ih nihonal (ores jive 


ao ist place. Ten Caiorna then Mow- | FOF SIGNCSCSING - 
“eek oat 7 Sk lib eeupouing -active 


$50, $100, wueh a distinctive cola¢ for extra 


Conver Ask Tor them at mr Puke. 


The First Nesitnciel 
Bank of Chicago 


Travelers Checks 
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This man is a Sailor 


Hit nome is Tom Hunt Bot hes affectronately 9 provides afiidavirs of behavier that ate star: 
Cilled “Grade A” by young voyaoers uch as anteed (save pou (rom the doghouse Grateful 


these because Torn i mucsin of che tlk folks from comstto coast will wertty chs 


s rakes H eat Sa H r OH Lit oF W4ST LALe OM Met FOS Oa Cee rec. See eee 
c up the Souda Bor of the gs, Consticotion [ une | | | oy | 
Nowhere ashore is there 4) beloved a sila. = ful clubs of hie own ashore Bur he's a sailor 
terk, for “Grae A’ dispenses with unbelley-  ._. he just con's leave the geo he loves 
able larvacsse Soch men atl such spirit give the Sunliners 
If personal tase. calls foroiple or quadrople = Constitution and Independcoce the wonder. 
ra 5, Tom hat only admiration har oorhfia] fiddly Worm per oral ney che edt nure shes Le Tek 
capwenty, His juvenile fan oil is enormous Inthe porlince of seamen the Consnmnon and 
Evenings, he prepdes over the Boat ‘n Bore 3 [ndependence receive che highes accolade... 


the Bar anid should vou travel aan apowe. Tom = they re called “Jappy ships” 
x. 
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AMERICAN EXPORT LINES 


1? Broodwoy, New York 4, HN. ¥ 











THE SUNLANE TO EUROPE INDEPENDENCE = CONSTITUTION . EXCALIBUR * EXCAMBION = EXOCHORDA = EXETER 


) Gibralter, Comme, Geneo, Moples = Freee, Hedy, Eqvpt, Lebecen, Siprin, Turkey, Genrer, Spain 


Montion the Kattonal Geogruphic—lt tdentifies you 
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He superb Zeien Teast 

(2B leo je eeupled too 

roitgehindes, qiavring vor 

perhies. Buitsin meter shows 

correct exposure Tpends tp 

iS eee, gynchranred 

A lsocting cechern 
Wiehe for Uerolure. 
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Phe 185-4 Fedders is beautiful onfode .. . powerful 
see, Proved on tess more powerful than many other 
hbo wi ihiiionier ! Fidler exile V aby pe cv ipe 
ato, Are! Yo 22° nore ooaling ofc . Arcwte4#¢c 
eserve capocty fer hot. muggy divs. Greater filtering 


leunin Tr ate Aral Wawel etl GIeeriey cl lavitriats- 


bel atied 
: ee apie ho 6 rr 

Pvitie pervect, let, He auite vil bok “uncer the hewn 

When voi layered eer condrinaen Lawak af paewer- 


ful Feedster! 
FEDDERS gives you 
Push-Button Weather | 


Firdders makes ew the boss of all ches cooling power, 
Faclisive Falla Weather Phirestt gives vou tho 








pad chan weather ecu want at the tonncl of & beeiblen, 
Letevdu ventiliie, whisk away stale, ainmkw a edith 
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Metian the National Geographic —Tt identibes you 
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THE WORLD 


BOTTOM 
OF THE SEA 
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ROLEX pre WEL hyp. 


ln the same year when the roof of the world was 
at las conquered by the Rolex equipped Everest expedition, 


the Rolex Lompairy prt wuced a special Oyscer model watch which, aliwed oucice 


the Barhyscaphe “Trieste” subinerged to 10450 feet 
and after surfacing was in perfece condition ... keeping perfect rime 


With the oew-found spor crare tkoinediving uel gh a regule of 
docteac tering, Kotes is now vble tyowdd te the myuipment of toindivers 
ST 1 Unique, how whe pot, prssurepront watch. che “Salgeartimer.” 
This itetnmment has a ipecal totetitnge bezel. coabling the weer no dereemine 
Cine Mitt 4a clare hit OTST ince. re kee py a4 GIVE bert ti here run fh 
rite for ds Kedoge his supply of aie Will runt out. The "Sulmatiner” has 
simom all the alvanrase: Go! a step watch with nine of the conpl pation 
Lincondinonlly: guaranteed against any water pressure bete a mmoche 
croly ancornparable Rides imater pues 


BE SURE Th) WRITE ROR THE SPECLAL FREER BOORLET ON THE ROLEX “SUBSLARIN ER" 
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ROLEX 
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THE ASIERICAN ROLEX WATCH CONPORATION «© Shi FIFEN AVERSDOL + NEW TORK 1¥, B&. Y, 


Meution the National Geogranitic—it ldenthies You 





i fold you they'd And ui ao bobble 
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foo, SAFE—SPENDARLE ANY WHERE 
AMERICAN EXPRESS 
TRAVELERS CHEQUES 


THE #EST-ANOWN CHEOUES IN THE WORLD! 


AFRICA © °°" 


AT SEA 
i fries Joepedeepnver 
Tae 1 ork lea 
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ques, Hora. Super fool, spacious 
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for a limited number af pareengers, 


HAPPY SHIPS TO AFRICA 
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in the Automatic 
COUPLED 
RANGEFINDER 
— Tt iJon, CAMERA 
ey, ye ota pice lo fit pour perce! 
fone | oF ee | Unique f 28 lgconar lens 
im | ta Al Farr corse mem fndanc a ret hort 
i Dy Rapid Winting with Astnmate forza, 
ge ailyhis ee fash el ater outetarting features. 
SH ar 
FREE CAMERA WORKS 
= WIRGI WiEISADEN. GERMANY | 
werite to dept. M -Bromnifie BA T.-U.5. A. otte: 
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MOST EXOTIC VACATION J 


fis TAT Wo aerbeci p= beets 
Puiilraalie . . - bie 
willl wntiials with a camer bn 
fulisbeatin Kruse! he dds ‘iil lark woe 


hove heocws, 


ithk=trimcyge 
Ia paleete rvlline weld, 
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erp 
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ail ra neniiagwe ale aves milies like Johannesburg, 
Loren VT mirigunre. 
Drove! Avent ar 
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Prints from any positive 


transparency. 

ANSCO COLoE 

KODACHHOME 
EKTACHROME 
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DUPLICATE 5 Sein dieters doe oe 
Dept, 0-74, Ren F021 


COLORFA x LABORATORIES Creargeteensn Sta. Wash. 7, o.c. 


AT iireraaint wi 


Lele oo 2 psa cma 


Toe fy 


t 
oS he 





rahi a oe 
At a 


py al 4 ond al 


— 
Pa 


fa 


It costs money to 
manufacture insurance, too! 


Some people think the difference between the money received in 
premiums ind the amewnt poid out in claims, represents the profit 
ricky hy [Su Pince COM DANIGE. 


But like any other industry, insurance has production costs and 
pve federal), stile and loval taxes 


Sailes, service and climes offices must be maintained, which, in the 
com of Amernca Pore require the services of $000 direct emplovecs 
and over 40,000 agents and brokers. 


Ae well, the capital stock insurance companies support organiza- 
tions dnguged in fire and neqdent prevention and arson investigation 
whose activities have saved many lives and made your insurance cost 
less than it otherwise would. 

* The underwriting profit of the capital stock inswrance companies dios averaged 
ies Mion 1g cents out of euch preminm dollar received over the last 10 vears 
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Fer the nome of 
o neorky Amer- 
jes Fore ogent 
coll Western 
Union hy mum. 
ber ond ask fer 


Operater 25. 






* The Continental Insurance Company ® Fidelity-Phenix Fire Insurance Company 
™ Niagara Fire Insurance Company = * American Eagle Fire Insurance Company 


* The Fidelity and Casualty Company of New York 
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Telegrams will get you rooms ahead, 


news from home, money from the bank, 
and Keep you in touch with the office! 










free 
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SEAPLLSEAELAP AIRTEL JIT SEH 
30 @ocketaller Flor, Gept G-7, New York 20, NT 
Plegre petd me ifema checked: 


See ai! the Continent via 5S-A-5 
and Pana, (oo. On any of $4 extra 
city trips. wou may wri [0 ta 12 
exita crocs, plus Pars, for the fare 
io ony one. Wisil any of all; 
[ong as you like wm cach 


Moy 25 


Trin olf these cities, for 
caomple, on on Eatro-City trip to 


STOCKHOLM 


LOSS BL SLYA FRAMS FORT 
COP ERHAGES Teer GL ALCO 
HiLG HEMEVASG EDINaUaoH 


od PARIS, 00! 
See your TRAWEL AGENT or 
ira mete ce 
in Eurecs thon ong 


iraniaflaniie wiplens 
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> STOP MOISTURE 
DAMAGE FOR GOOD! 


Only 1844" high—2 





i" feng 


11 3a" wide 


oi 


Powtitively controls moteture in hasement 
Closets, plivrouins, workshope—or any closed ares 
up to LOGO co. fh witesteditsture 16 a problem 

Phage into poy convenient ocd let Pan draws 
moet eit thrash refrigerated. coll. Moisture. i 
Cemiensed amd collected in container. Drv, filtered 


gif Tews into room 


ChaeETy 


See your Frigidoire Dealer for further details, Or 
write for free folder to Fomidare, Dept 2250, 


Dayton bo (hin in Cannda, Teronti® Jt, Ontorio, 


WA Built and bocked by General Motors 







Carry honiy torthteriall ket tt 
pocket purser, overnight hag, 


F W-seme 
tube of Pepeodent, fo plastic 


oleh Le crirels, 


ie ‘“igetttic-sarck sire |. 
frush teeth termes a day— 
heb Prevesti tooth Cecvey.. 
mores bimteeth. finet Wier 
Toate: Drush oat Dept., { 


Jiteig alistes, Boeaiity alsopia 


Tote-Brush Inc., Chicago 14) 


1h. PREP eS 







Don’t climb stairs— 


For thoaw who cannot or thould mot climb ofaies if 
aa floot toneenience “Sol egiiasdl i 
To! PHA, meiey Ge Pio Pee i rh Tapes - > 
wit Saaily, Quickly inmfaliod, electrically qpor 
ated, moderate cout. Recommonced by docforn 


— hire 


rctginick MACHINE WORKS 


228 WHET bask FT, ww TOS 11, LF 
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Are you the master of your car? 


(nwa io favorite pastime for millicns of 
, AMEncums, . eapoctally dunn Sunred when 
the couirtryaide i ao inviting. However, sro. Lraifie 
6 hovies! Curie simmenines, bong vincubicn | Uris 


ee coe Shor waechocrcl fives con be haute 


sathety siitherilecs aay che MOLOTINE chin De ster 
and more plein and melanie if all drivers learn 
to keep their cars under control in varying tod, 
wether and trafic condaipons. 


Ne driver showkl ever “take (he wheel” when 
preeccupuent contised of loteoed. Yhen perecp- 
then 4 ainoedt. ia one con he awre he can cortrol 
his. car. 1 youwre plinnine a lone vaca tour, i 
is Wise te keep the fall re kris facts inne for vine 
own safety and that of others 


The midijerity of aciderits ale to Pali’ occur 
after long penods of chriving. Wf bong distances must 
be traveled iim a Hays time, pace yoursel! to pavotd 
ectiing tired, (you do tee! tired, pull ott the road 
anc tke a Shc mays, 


The eamnpetent dinver dlwaks keeps conirod af his 











cur by traveling at exte specs. The ratc-of speed is 
stil) the erewtest single: factor in auitonvobile anci- 
dents. In fact, if carstiny speed laws in every static 
were rigid observed pnd enforced, many thow- 


aint of lives couk) be caved every Veur 


For saler sumer driving, here are other precuu- 


lions 10 Like: 


1. Follow other cors st a sole distance. The 
distance, of course, should be mecreased at otehs or 


shire the weskitct 1 baal, 


2, Alwoys be olert lor what other drivers may 
is, ind try bo Orla pate sei posiaibhe mistakes. 


3. Keep ao shorp lookout lor pedestrians, cspe- 
Chilly at night ond when passine Uirodeh cornested 
Bris. 

4. Hove your car regularly and thoroughly 
checked by @ compelent mechanic, especially be- 
Fewre Lurkisigt it boost Wrap. 

Ive wre a elawed and alert driver, and observe 
all tmiie and Shey reruliOns, summer motarine 
can be fun 
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Metropolitan Life Inuurence Co. if ais rr a 
1 Modisan Ave., New Yoru 10, N. ¥, i 


Meer sem oe the free booklet, 


Thai's 
Name 
Sireet 
Ciry 














as 
r 7 iy : | 
12 ee 


| Lael Deer Cite Both three pcre tie 


a 
Chevraler cies cee meee bengal fl PO TO Be et 


Four good reasons why new Chevrolet families 
are “having a wonderful time’... 


That family up there has everything ic takes 





ro enjoy a wonderful vacanon—including 
atime place to co and a fine new Chevroler 
to gree chem there 

In fact, no other car fics $0 beautifully into 
all your famuly actiwwiries.all the year pound 


FIRST OF ALL. theres a loc of pride and 
measure for you in Chevrolet's lasting: pood 
looks. It's the only low-pnced car-with Body 
by Fisher. And set, you know, means 


rn 
r 
=o eh 


SITIATICR styling ouside and mo and more 
pand through. 








solid qualiry throug 
THEN THAT FINE AND THRIFTY Chevrolet 


pleasure. 





PPCTROMTELCe 15 Wa y5 il Speci 


Chevrolecs high-compression power—high- 


est of any leading low-priced car—brings 
smother, QUMAKET Pe ae ane (LT etsT one 


PASOMNG SAVINGS, [O0, 


AND BEST OF ALL, MAYBE. 15 (the caver, 
quret, uncomplaning way your Chevrolet 
keeps on poing wherever and whenever you 
Want to gO. You can COUnr On It fo stan 
quickly and run smoothly night or day, fair 


weather or foul, over along, long lite span 


FOURTH BUT NOT LEAST, your Chevrolet 
dealer will be elie fo show you how 
beautiiully @ new Chevroler will fe your 


budprer. too. For Chevroler is prices! bee ley 





mvroler Division 
cit Cseneral Mcinwirs. Dertrou fal Moichican 


all other lines Of Cars... 


YEAR AFTER YEAR MORE PEOPLE BUY CHEVROLETS THAN ANY OTHER CART 





CHEVROLET | 
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hones this about Coke... 
Haw: many tines you've sald. 


“What | want wa Coke — Ww it couldnt be better if 


ad, rT 
meaning pee tAae 
Yes, Coca-Cola has a place 


raethirng elee can Till hay bee t's 












the mutchless fave... 
ever-welcome, alwave delice: | 
Or the feel of complete 


refreshnint alter a patise 





with ice-cold Coca-Cola, 
Whatever if is, it's mine Loke 


the mast asked. tor solr drink 


iM the weld, 


SCORE 68 £ ESTERS TAA eae. SCP RIT with Tet Cot dtodd Ce 


‘This is the magic 
of Kodachrome 


Photo grap hy 

























Some wonderful day you'll load 
41 Miniature camera with 
Kodachrome Film and shoot. 
When your pictures come back 
they're color slides... 
breathtakingly beautiful 
when you project them 
on a home screen. 
And you can have 
sparkling color prints 
made from them, too. 
This is the magic of 
Kodachrome 
photography. 


Easy, low-cost way to Kodachrome pictures ... The 

i aes Le ai dieu fa loud ia flies thre in tim risjidrend, AL wattage 
Tt takes in red give hox-carmer snmphicity, Autornatic 

Alen atop, filers Count. Fine, fosr-f 4:5 lena mean Crisp, clear color 


pictire: incloore or our, All this ot uo BUT Drisinely mcd crite prio. 


Kodak Pony 135 Comera, Model B, $34.75 
Flasholder, $7.95 


Muny KRodok dealers offer convenlenr terms 
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Finest medium-priced Kodak's newest color To show vour slides... 
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You can see distant detail clearly 
and brilliantly only if you choose 
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design and precision 
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construction, 


FREE 

32-PAGE 
CATALOG 
Tells abour tess you 
can make before you 
buy erby 
Helps you select o 
model best suited to 
Write to 
Bausch & Lomb Optical Co, 10951 
Lomb Park, Rochester 2, New York. 





one-year Dial 
EE 
 #t a eee col 


BAUSCH & LOMB 


bine lar. 


YOUr Use. 


e Hsiicnal 


Lee | 





ral 


NATIONAL GEOGRAPHIC BOOKS 
Treasures all Your wiishion! 


bite 


The Book of Fishes 
Adds to the Pleasure of Angling! 


THE NEW 


revised from th 


tomas book 


GEOOCHAPHIC 


Surge eclition t this 
ATION AL 


340 


MACEAII NE, presenia 236 sall- ond iresh-wote 
Sales comel acquertic crectico: of the am. & ht be 
tures 116 COLOR-P.AINTINGS, 61 Liera: rene 

COLOR cond 170 in monochrome, and 15 ve acin te 
Lay chopierr Aichi bound: r elu” + SE SO iin 


& Poor 


Stalking Birds with 
Color Camera 


By hater dhe 


Action Claseage of Hunomingbird 
ma HEY OLUTIONARY, 328-p0y0e book of wildlife 
TO ncn tem . |e Pechipers im ACTION 
f COL WH PHOTOGRAPHS 1 in montechrome 
(tity from iho rl IONA L GEOGHAPHIC 
MAGAZINE) wilh enprossing text tovecl secrein 
of the bind world. Hondsomely bound: 7 2l0's 


S55 7: ry caer. ee ey TE 1 & dyeds 
S750 in U.S. & Pook. ESSWwaire, oi. is U.S, funda 


Pos Tr eo AOL Oh 


AATION AL GEOGRAPHIC SOCIETY 
Dapt. 407, Washington 6, D.C. 


geie— tT beanies Foo 





él proot/ 


Pieri kLecrnic rowrn if the lifehlool of 
industry today. To help provide ample power 
for continuing industrial growth in the modern 







Southland, many new coal-borning power plants 
were completed in the Latter part ef 1953 along 
the lince of the Southern Railway System. Still 
others are now under way or planned for the 
immediate future, 


These new or enlarged power plants alone will 
consume a total of more than 14 million tonsa 
of coal anoually, This is only one million tons 
less than all the coal we handled in 1535 —and 
more than three times the total coal tonnage 
originating on the Southern in that year. 


More eoal to muke more power to feed more 
industry! Powerful proof that big things are 
happening in the South today, 
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Eoch year in the April through September issues, The NATIONAL GEOGRAPHIC MAGAZINE 
presents the Educational Directory as a quide te the evaluation of the finest camps, 
schools, and collages in. America. 


Py nm | 


The educational institutions listed in the Directory will be pleased to send catalogues 
and viewbooks to any National Geogrophic fomilies expressing an interest in receiving 
additional information. By mentioning The Geographic, your inquiries will be assured 
the best possible attention. 


Recommendation for Membership | 
| IN THE 
NATIONAL GEOGRAPHIC SOCIETY 


“The Membership Does, Whreh Are for the Calender Year. Jne/inir | 


Suiseripiien fo the National Geographic Magazine | 
To the Secretary, Netianal Geographic Society, | 
Sixteenth and Mf Streere Northwest, Washington & D. Co Ifs4 | 
if nominate: ______. ite a le! a | 


Perit BARE ie See 


Gecupation__.____ : 
This mdfornmeation be bpeeriant fae the reecorda 


Adarese.......... 


Tea) BTC re AeA 


for membership in The Socrety. 
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Name of nonunating member. 
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Address 
| *DCE®: Annual gemberhin tn 4! tri Lest State, DS Puseemiona, ond Conain, $3.3 oi” (eee res Te the Pistal [neo 
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NATIONAL GEOGRAPHIC 
CUMULATIVE INDEX, 1899-1953 


1952-53 Supplement Available 


THES two-volume 
available at low cost ae a 
set or separately.. Volume | 
covers the NATIONAL GEO- 
GRAPHIC, 1899-1946. Vol- 
ome H indexes 1947-51. The 
new supplement ta Volume 
Il tovers 1952-53. Volume 
IT nisa features a history of 
the WNationn) Geographic 
Sodety and its Margarine 
by Gilbert Grosvenor, with 
119 illustrations. The com 
plete, two-volume, 1.200-poge Index places at your 
finger tips, same 30,000 references to topical bead- 
ings, plices, Nature subjects, authors, titles, mumps, 
and pictures. The Index and Magarine togethe 
whether you have only afew back nutibere oF all 
660—make o welleorganized garetieer and pictorial 
relerence work, n unparalleled fund af world 
boro ten 

Set of two vole., 1890-1051, $5.75 in UO. 3. 
Poss.: @luawhere, 34.25. Single yal iS either 
18990-1006 of 1047-1951, 53,00 ench in U.S. & Poss. : 
elaewhere, $4.25, 1952-53 Suppl. to Vel. Uf, $1.00 
everywhere. Postpaid. Obtainable only fram 


Index is 





Fg 


NATIONAL GEOGRAPHIC SOCIETY, Dept. 407,Washington 6. D.C. 
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New Hearing Aid 
Without Tubes 


Costly O-Sattery eliminated! Ail botiery oosts sloshed 50% | 
Powered hy J fenulne Roythean Trensidars! Veevurn tubes 
bonished fornver! For full ifommation, uze hondy coupon 
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British Celumbla offers you the simplicity of « 
rastic cabin by 2 woodland lake; or a luxury 
cruise through rugged coattal inlets pat sleepy 
Indian villages where colorhul totem poles ttand 
sentinel. Excellent hotels and resorts. 
Write: 
BRITISH COLUMBIA GOVERNMENT 
TRAVEL BUREAU, VICTORIA, B.C. 


BRITISH COLUMBIA 
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Wherever vou go this summer: ler Longe Distince odd | 


plea ure apt E 1c OT TNT IT 4 EPL ition | Long Distance Rates Are Low 
Plannige i if cl? 1 bE l] Wort Ti Teh jae it ity mc) fing 
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Here Crs Gime eacengl ia, 


RE rae Mew York to Atlantic City Ae 
Re Von fe DES AN Tee 


Making a side trip to visit friends? Its a good iden | Minpesne to: Sula wae 
telephone frst and make sure they're home. New Orleans to Houston Bor 
Kenectine a bosness mutter to come ap while vou'n SL Lowis: to Hot Springs, Ark.  80¢ 


wee? A Lone Distince call will keep vou posted Boston to Los Angeles $2.00 
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During July, a real treatawais you on Union Paci 
dining cars. This luscious salad bowl contains tresh- 
rrown tomaroes and ocher marty vegetables with 
shredded chicken and ham, delighrfally flavored with 


the Chef's special ress ne. 


You'll enjoy not only freshly prepared meais, 
graciously served, but complete reluxation in restful 
Pullinan or Coach... .in attmcive Club and Lounge 


Cars. 


So—go the casy woy, over oa safe, smooth high- 
way. Go Union Paci. You cun tenea car act desti- 
TH for sichmecing. 


UNION PACIFIC RAILROAD 
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“CITY OF LOS ANGELES” 
“THE CHALLENGER” 
‘Sefween Chicngo-lor Angeles! 
"CITY OF SAM FRANCISCO" 
[deteeen Chirega-Sen Preece) 
“CITY OF PORTLAND" 
jdetween Cfo Forte’ Toned - beotile) 
“CITY OF DENVER" 
(Tete CAdce ps ) Lire | 
“CITY OF ST. LOUIS" 
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